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Recent Developments in Farm Business 
Analysis 


D. B. WALLACE, M.A. 
School of Agriculture, Cambridge University 


In this and the following article, on pages 60-63, a system of farm business 
analysis is described which can be applied simply even to mixed farms. 


One feature of British agriculture during the last ten years has been the 
rapidly increasing interest on all sides of the industry in farm management, 
especially in coherent systems for the analysis of farm organizations. The 
decade saw the growth of formal co-operation between the agricultural 
economics sections of Universities and the N.A.A.S., aiming to provide a 
comprehensive system of farm management advice which would give weight 
to both technical and economic factors on the farm. 

Different methods were developed in various parts of the country, but 
basically they all had this in common: they started with the farm’s trading 
account, and tried to relate these figures to certain physical aspects of the 
farm—acreages of crops, livestock numbers etc. The emphasis was on the 
“whole farm” approach, treating the farm as a single unit at the start, and 
calculating certain “efficiency factors” for the level of output and certain 
inputs, especially labour, machinery and feedingstuffs. Once any weak- 
nesses had been exposed thereby, more attention might be paid to individual 
enterprises with the calculation of further efficiency factors, but in general the 
“whole farm” concept was abandoned at that point, the effect of possible 
remedies being demonstrated by means of budgets based on the changes 
that would take place in costs and returns. In other words, the data used to 
diagnose the causes of weakness were not used to translate the advisers’ 
recommendation into a policy for the farm. 

This system has worked well enough in some parts of the country, and 
not so well in others. It is rash to generalize, but on the whole it is amongst 
the arable farms, growing several cash crops and using different techniques 
to do so, on different farms, with or without livestock as a subsidiary, that 
least success has attended this method. While the farm has to be treated as a 
whole in the first place, it became clear towards the end of the period that 
it was important to get a clearer idea of the contribution of each enterprise 
to the whole, when there were so many permutations and combinations of 
both enterprises and techniques available to the farmer. 

As a result, several advisers turned towards the system developed by 
Liversage in Northern Ireland, which is based upon the economic principle 
of fixed and variable costs. The system described below, and called Gross. 
Margin Analysis, is the modification adopted at present in the Eastern 
Counties. Variants of this method are being tried elsewhere, but the under- 
ying ideas are the same. 
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RECENT DEVELOPMENTS IN FARM BUSINESS ANALYSIS 


Gross margin analysis types © 
various 
techniq 
will ac 
sundrie 

An ¢ 
would 


The first step is to establish the value of the output of each enterprise, 
This is done by allocating sales and subsidies, corrected for any change in 
valuations, to each enterprise. All cereals are treated as cash crops, and the 
production valued at market price. Forage crops, however, are regarded as 
being cashed through the livestock which consume them. 

Next, those costs which can easily be allocated are charged to the 
individual enterprises. These are known as the variable costs, because they 
will be expected to vary as the volume or pattern of production alters, For 
instance, if more barley is grown at the expense of sugar beet, then fertilizer 
and seed costs will be expected to alter directly with the change in pattern, 
The remaining costs are left in the central pool, and are known as fixed or 
overhead costs. Generally, the costs appearing in these two categories are: 





VARIABLE COSTS FIXED COSTS 

CROPS LIVESTOCK 

Seed Concentrates, purchased Permanent labour 

Fertilizer and home grown Machinery depreciation 

Sprays, etc. Livestock purchases (Machinery repairs) 

Casual labour Sundries (equipment,vet..,-etc.) (Fuel) 

Contract services Variable costs of forage crops Rent 

Sundries such as twine Unallocated sundries 
(accountant, etc.) Asi 


This is a fairly arbitrary split, to a large extent based on convenience. It is 
far more important to grasp the basic idea, which is to charge those costs 
that will vary with changes in production, and can be allocated easily, to the 
individual enterprises. When in any doubt about a particular item, ask 
yourself whether it can be made to satisfy these two conditions. If it can, 
then charge it to the enterprise, otherwise leave it in overheads. 

It is for this reason that machinery repairs and fuel, which will vary with 
changes in the pattern of the farm, are left in overheads in the first instance. 
When replanning is undertaken, some estimate of the change likely in then) 
two items is also made. To distinguish them from the other fixed costs they 
are shown above in brackets. 

Obviously, if a very large change is made in the pattern of production— 
grassing down an arable farm for dairying is an example—all the costs will 
change. But we are only concerned in the first place with those costs that will At 
alter with relatively small changes in the pattern of the farm, a few acres of 
one crop for another, a few extra cows, and so on. 

Once the variable costs have been allocated, they can be subtracted from 
the output to give the gross margin of each enterprise. For grazing livestock,| Winte: 
the gross margin is the result of charging both the concentrates fed and the| ats 
variable costs of the forage acreage. It is possible then to compare directly, oe 
the gross margins of land under various crops and stock an on enterprise or re 
“per acre” basis. For such livestock as pigs and poultry which do not usually; Potat< 
use land to any degree (apart from the site of buildings) only the gross p 
margin from the enterprises as a whole can be found. 

The gross margins can be regarded as the contributions of each enterprise} gore. 
to the centre, to pay off the fixed costs, the residue being the net farm income, 
commonly called the profit. Very generally it has been found that the fixed) Th 
costs will absorb about two-thirds of the gross margin on many different) and | 
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RECENT DEVELOPMENTS IN FARM BUSINESS ANALYSIS 


types of farm, the residue being the farm income. The division between the 
various categories of fixed costs will differ with the type of organization and 








: MIS.) technique being used, but again a general guide is that permanent labour 
ite will account for half of the fixed costs, machinery for a third, rent and 
ed CT sundries for a sixth. 
4) An example of the gross margin of a cash crop—S0 acres of barley— 
> the| would be: 
i GROSS INCOME £ £ 
. For Return from sale of 75 tons at £18 1,350 
tilizer | Subsidy on 50 acres at £8 400 
ttern. | Total 1,750 
ed or| Less VARIABLE COSTS 
re: | Seed 150 
Fertilizer 200 
| Spray materials 50 
Sundries 75 
475 
GROSS MARGIN 1,275 
GROSS MARGIN per acre 25:5 


| A similar example for livestock, 30 dairy cows + followers, would be: 
It | 








GROSS INCOME £ £ 
costs Milk 3,900 
> the Cattle 600 
ask —— 
can, Total 4,500 
, Less VARIABLE COSTS 
with Concentrates 1,650 
Ince, Veterinary attention, etc. 300 
he Variable cost of 75 acres fodder crops 300 
they GROSS MARGIN 2,250 
GROSS MARGIN per cow and follower 75 
yn— GROSS MARGIN per acre 30 
will 
willl A representative range of standard gross margins is given below. 
8 of Standard gross margins 
rom Per acre £ £ s. 
ock,) Winter wheat 30 Laying poultry (rearing replacements) 16 
the| Oats 21 Turkeys hie2 
ctly Seeds (hay, 1 cut) 7 Breeding sows 19 0 
~"* | Sugar beet (with casual labour 37 Pork pigs 1 10 
€ of | and harvest) 
ally ; Potatoes (casual labour for 55 Bacon pigs 3} 5 
ross ( picking) 
| Beef (yard fed) 9 
| Milk 30 
TIS¢) Store sheep 8 
me, | 


xed | These standards will vary in different parts of the country owing to soil 
eat and climate differences. They can be ascertained from the N.A.A.S. 
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RECENT DEVELOPMENTS IN FARM BUSINESS ANALYSIS 


Use of the data ‘4 


Once the data of the farm organization can be presented like this, they unless 
can be used to analyse the existing set-up and plan changes, by answering the involve 


following questions. With 
1. Is each enterprise efficient in itself? Can the individual gross margins be | 49Y “ 
compared with local standards? as the 


2. Is the pattern of enterprises, the balance between them, the best one for 
the farm? Does it give the best returns to the fixed resources, land, labour | Exar 
and capital, of the farm? Even if each enterprise were efficient, could greater Farr 
returns be made by changing the pattern, concentrating more on those full tir 
giving a higher return to the scarcest resource? ickiny 
3. Given the pattern of production, could the fixed costs be reduced by a 
changes in technique, mechanization or husbandry methods? ae y 

A on 
4. Could the pattern be changed to reduce the fixed costs and yet increase | 
the net farm income? 

The former methods of farm management analysis distinguished sharply | 
between the analysis of the existing organization and the planning of any 
changes, so much so that quite different concepts were used in each part, | Winter 
Under the system described above, not only are the same concepts used in , Spring | 
both parts, but the two parts become one as the adviser seeks to find whether | ee 
the technical level of production in the enterprises can be changed, or whether | nee 
it is the relationship of the pattern of enterprises to the fixed resources of | Grass s 
the farm that must be altered. Hay (1 

An example of the actual use of this technique on a field case by a general a, 
adviser will follow. ™ 








Crops 


Total 
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Gross Margins as an Aid to Farm Policy| ite: 


| of mixt 


M aking | return 


§There 


_ mergec 
A. GANE, N.D.A. | |Altho 


National Agricultural Advisory Service, Herts } also a} 

Mr. Gane gives examples of the actual use of the farm business analysis | ‘The 

technique described in the preceding article by Mr. Wallace. vat crit 

Tue principles of using gross margins to help formulate farm policy may be in 

summed up as follows: ete 

1. Ascertain the gross margins of all commodities. weak 

2. Check these gross margins against local standards, obtainable from hearlie: 
the N.A.A.S., and call in technical help to overcome weaknesses. 
3. Subject to the farmer’s preferences, the buildings available, the nature | 

of the land and the demands of good husbandry, concentrate on products /Xdh 

yielding the highest gross margins. AZ 

4. Check labour requirements at critical seasons to avoid overloading. for Cc 
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GROSS MARGINS AS AN AID TO FARM POLICY MAKING 


5, Do not overstrain your capital resources. Do not make any change 
unless it will yield at least 25-30 per cent interest on any additional capital 
involved. 

Within these limits, a policy can be worked out to suit almost any farm in 
any circumstances. Its effect on farm income can be assessed in quick time, 
as the following examples illustrate. 


Example | 

Farm of 250 acres on boulder clay. Staff consisted of three men, the farmer 
full time, his wife (light tractor driving only) and casual help for potato 
picking. Two men left the farm for industry and could not be replaced. Can 





policy be designed to maintain income without straining resources? 
Consideration of cropping and gross margins follows: 


| Gross margins Present system Proposed system 
| dates Actual Standard Acres Total gross Acres Total gross 
arply } margins margins 
any | £ £ £ £ 
part, | Winter wheat 38 30 85 3,230 85 3,230 
ed in Spring barley 33 PA 55 1,815 60 1,980 
ether | Peas 16* 25 28 448 = 
Potatoes 46t 55 25 1,150 — — 
ether | Rape i 15 12 132 et a 
eS of | Grass seed 41 29 18 738 30 1,230 
i (1 cut) It 7 9 9 55 55 
Fallow _— — 9 — 20 — 
heral Oddments § _- -- 9 — — — 
| 
Totals 250 1;522 250 6,495 
Fixed costs 5,051 4,086 || 
Farm income 2,471 2,409 


| 





cy. 


*Disappointing return due to overloading of labour in difficult harvesting conditions and 
loss of part of the crop. 

tModerate yields partly due to indifferent cultivations. This weakness could have been 
| corrected. 

{The return from red clover for hay is poor because of wastage from clover rot. A change 
of mixture to perennial ryegrass and alsike clover should overcome this and increase the 
return to standard. 

§There are some awkward corners and unproductive little grass paddocks that can be 
| merged with larger fields enabling the whole acreage to be cropped. 

Although termed fixed costs, the labour bill will be cut because two workers left. There is 


also a reduction in the fuel bill by a third with the elimination of potato work. 


The plan maintains income but deletes crops with big labour requirements 
at critical times. The bare fallow and hay (1 cut) ensure land being available 
in good time for wheat sowing. The grass seed crops will rest any land 


suspected of over-cropping with cereals. Demand for labour may be assessed 


jure 
ucts 


} 
* 


from the graphs on p. 62. In place of three months of tension the maximum 
work occurs in August and even this may be levelled down by a switch to an 


earlier herbage seed variety. 


Example 2 


A 240 acre farm on gravel with 100 acres of permanent grass (unsuitable 


for cropping, but improved by direct reseeding). Staff consists of four 
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GROSS MARGINS AS AN AID TO FARM POLICY MAKING 


regular workers and the farmer part time. Stock consisted of milk cows, pigs 
and poultry. Due to labour difficulties the cows gave way to beef fed off at 
2 years old. 
A look at the gross margins reveals the following: 
Gross margins 


Commodity Actual Standard 

a £. «gs vd 

Wheat per acre 30 0 0 30 0 0 
Barley per acre 33 ‘O.0 27 0 0 
Beef per acre 1? 0"'O 9 00 
Laying poultry per head 14 0 16 0 
Pigs, pork and bacon per head 40 0 21104:0 


The first striking effect of a switch from milk (standard gross margin £30 
per acre, as quoted on p. 59 in Mr. Wallace’s article) to beef is a cut of £19 
anacre on the gross margin from the 140 acres of permanent and temporary 
grass. A total of £2,660 less was available to meet fixed costs and no com- 
pensating economies were made as the staff was retained. 

One man was fully occupied with poultry. Here the gross margin was 
below standard but a change of breed and hatching season effected a marked 
improvement. The one-man pig unit is very successful—any surplus labour 
may be switched to this enterprise. 

The arable land is not considered good enough for wheat and the gross 
margin for barley shows up much better. The system of fattening cattle has 
necessitated 40 acres of arable land being devoted to hay for stock, in addition 
to any hay made from the permanent grass. A simple budget tested out the 
prospects of a change of beef policy, with a switch from feeding out of 
| yards in the second winter to feeding off grass in the first summer. This 
' suggested that the changeover would give a higher gross margin, reduce the 

hay required and thereby release 10 acres of arable land for a cash crop of 
| trefoil or clover for hay (for sale) and seed. The effect of these changes may 
be observed as follows: 








Revised Pian 


a 








Present system Proposed system 
Commodity Gross Acres Total gross Gross Acres Total gross 
: margin margin margin margin 
: = £ £ , 
' Wheat 30 20 600 — — — 
| Barley 33 80 2,640 33 100 3,300 
| Hay for beef 11 40 13" 30 
¢ ' Pasture for beef 11 100 1,540 13* 100 1,690 
z Clover for hay and seed — _ ae 18 10 180 
Layers (1,000) @ 14s. per head 700 16s.} per head 800 
3 ) Pork and bacon pigs (320) @ £4 per head 1,280 £4 per head 1,280 
=| ——— eae 
2 | Total 240 6,760 240 7,250 
6 | Fixed costs 4,500 4,500 
Farm income 2,260 2,750 


| Intensified system of beef production as budgeted. 

tHusbandry improved to standard. 

| The changes increase farm income from £9 8s. to £11 9s. per acre, and as 
' buildings enable more pigs to be kept to use up surplus labour this figure 
'can be improved upon, without giving rise to serious labour shortages at 
' critical seasons. 
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Principles of Handling Materials 
on the Farm 


N. W. DILKE, N.D.A., A.M.INstT.W.S. 
Seale-Hayne Agricultural College, Newton Abbot 


Mr. Dilke discusses the application of ten basic handling principles, and 
emphasizes that they affect almost every aspect of farm planning. 


Much of the farmer’s work has to do with the movement and handling of 
various materials—feedingstuffs, fertilizers, crop and animal products; and 
on practically all farms, handling accounts for at least 30 per cent of the 
man and tractor work whilst on some it can be as high as 50 per cent. 

Although as long ago as 1791 Oliver Evans advertised that he could save 
at least half the labour cost of “attending a flour mill’, it is only compara 
tively recently that any serious work has been done which will help farmers 
in their choice and use of handling equipment. 

When handling cannot be done efficiently or economically by hand then 
mechanical equipment should be considered. This mechanical handling can 
apply to both handling and processing; many of the most outstanding 
advances in agricultural handling in this country have in fact come about 
through the introduction of efficient machinery. 


Basic principles 

Handling or movement of a product usually adds to the cost, but the value 
of the product is seldom increased and therefore the primary rule should 
always be to eliminate or minimize all handling. The elimination of handling 
not only saves time but frequently the use of, or indeed the need for, expensive 
machinery. The essential processes should be considered and an attempt 
made to integrate handling with processing (this has been done very success 
fully on the combine harvester), and handling more than once between 
processes should always be avoided. 

Storage position is most important. Ideally, any material should be 


stored where it will next be required; bulky home-grown produce, which has} 
to be carted from the field to the feeding site, should be moved when most) 


labour is available. Gravity is the cheapest means of movement, but it must 


be used wisely. For instance, bales on top of self-fed silage not only make) 


use of otherwise wasted space but allow the straw to be thrown down into 


suitably placed cattle yards. Provision of a second floor to allow gravity) 
movement of materials such as feedingstuffs often appears desirable, but the) 


extra building costs involved frequently make it an unecomonic proposition. 


The same considerations apply to installations for bulk outloading grain) 
Overhead bins can discharge grain by gravity into lorries very quickly, but) 
the installation is generally far more costly than large capacity elevators, 


which can often be arranged to do other conveying jobs as well. 


All too often farm roads and gateways do not allow modern tractors to) 
move as fast as they should. For efficient handling of the many farm products} 
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PRINCIPLES OF HANDLING MATERIALS ON THE FARM 


' from field to store, good farm roads are essential, so that the largest prac- 


ticable loads can be moved at the highest possible speeds. It is the time 
taken to transport, not the distance, which is the most important factor to 
consider. 

The dimensions, layout and arrangement of buildings all contribute to 
handling problems on many farms. There is a limit to the number of 
alterations that can be made to existing buildings to ease handling, and great 
care should be taken when designing new buildings to construct them 
around the materials flow and not attempt to fit the movement in after they 
have been put up. All stockfeeding should be done from outside the yarded 
area and provision should be made for future mechanization. 

These basic handling principles can conveniently be listed as: 

1. Eliminate or minimize all handling. 

. Try to integrate handling with processing. 

. Avoid handling more than once between processes. 

. Store materials where they will be wanted next. 

. Make use of gravity, where economically justified, and allow for the 
natural flow properties of materials. 

. Provide good all-weather roads and gateways throughout the farm. 

. Transport as large loads as practicable. 

. Arrange yards so that all feeding can be done outside the stock area. 

. Plan to allow for future developments in mechanization. 

. Mechanize wisely. Consider all farm enterprises as a whole, so that the 
farm forms an integrated unit for handling, not an unrelated group of 
operations and enterprises. 


oOo wocwnnN Un & Ww to 


Mechanization 


In the past the main advances in mechanical equipment were in field 
machines such as ploughs, cultivators and harvesters. This was no doubt due 
partly to the relatively uniform aspects of many field conditions, in sharp 
contrast to the individuality of farm buildings and farm layouts, and partly 
to the generally mixed pattern of much of the farming, which often meant 


that the large number of products produced each needed separate handling 
equipment. Small enterprises encourage the use of general-purpose equipment 


of low capital cost in order to be economically justified. For this reason the 
only transport equipment on many farms is the tractor and trailer, which 
all too often can only tip material on to the ground. Loading and unloading 
are frequently left unmechanized and make very poor use of labour. Special- 


purpose trailers, like the American designed self-unloading models, combine 


many of the advantages of the trailer and conveyor, being able to handle a 
large variety of materials and deliver direct either to a final store or manger, 
or into another conveyor. When the tendency is for specialization, with 
fewer enterprises and larger farms, coupled with a more costly and dwindling 
labour force, it becomes economically justified to put more capital into any 
item of handling equipment and essential to study labour and machine usage. 
Mechanical handling equipment should never be introduced without due 
regard being paid to the whole enterprise. The airh should be the development 
of a “flow pattern’ of materials throughout the whole farm, if possible 
extending off the farm to the delivery and collection of materials. The co- 
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PRINCIPLES OF HANDLING MATERIALS ON THE FARM 


operation of suppliers and buyers is essential if everyone is to obtain th) 


greatest benefit. 
Unit loads 


On the small enterprise, or where badly sited buildings seem to defy 
efficient handling, perhaps more use should be made of pallets or stillages, 
The unit load principle, much used in industry, offers the advantages of 


allowing larger loads to be moved than by hand and normally at higher) 
speeds, thereby reducing the unit cost. Only where a large amount of move. 


ment must take place around buildings such as fruit packing sheds is it 
worth considering the industrial fork-lift truck. For use around the farm 
special rear-mounted fork-lift attachments, or adaptations of front-loaden 


utilizing a parallel linkage, can be used on the normal farm tractor. To} 


ensure a flexible and safe farm pallet or container handling system the) ing 8 
i 


following rules should be observed. 

1. It should be possible to pick up and set down the containers anywhere 
on the farm, however uneven the ground. 

2. Containers should rest securely on the lifting fork during transit, with 
no possibility of falling off. 


3. Provision should be made for tipping the contents from the containers | 


under hydraulic control. 

4. Containers should be of a size which will go all the way between 
processes, through narrow doors and gateways. 

5. All horizontal movement should be on the wheels of either a tractor, 
hand trolley, or castors. 

6. Containers should be low enough for easy filling and emptying by hand. 

7. Containers should be stackable, to allow storage of products in the 
minimum floor area. 

8. The tractor or loader should never be overloaded. With the conventional 
long-reach fore-loader about 8 cwt is the maximum, although heavier loads 
can be carried on short-reach loaders which cannot lift the load so high. 


Conveyors 


Almost any material can be moved by conveyors of various types. 
Naturally the longer the conveyor the higher the cost and the power needed, 
although these vary greatly between one type and another. Some conveyors 


material form. Hay, for instance, can be handled loose, long or chopped, in 
bales of various size and shape, or in wafers; each form presents its own 
handling problem and is best moved on a particular type of conveyor. 


Conveyors can also be controlled automatically and may be either fixed or) 


portable. Greater use will undoubtedly be made of them in the future. 
and a few examples, have been mentioned; the main aim has been to show 


buildings or machinery are contemplated. Flow and work movement charts 
are a great help in planning future developments and form a basis on which 
technical experts can use their specialist knowledge to produce an efficient, 
worthwhile handling plan. 
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PIDA 


G. R. OAKE, C.B. 
Chief Officer, Pig Industry Development Authority 


After overcoming early difficulties, PIDA now faces with confidence its task 
of promoting technical and organizational efficiency in the pig industry. 


Tue need for organized steps to increase technical efficiency in pig production 
was evident in the years before the war. As early as 1932 the Reorganization 
Commission drew attention to the desirability of litter testing. The 


or, Ty, Bacon Development Board erected a station for the purpose at Selby, but 


had not brought it into operation when the war began. A number of pioneer- 
ing schemes for pig recording on the farms were started up on a local basis 
during the 1930s. The war brought these activities to a stop and gave an 
entirely new slant to the industry’s problems. Shortage of feedingstuffs 
enforced a severe reduction in the national herd. Price control and rationing 
gave quantity a priority far ahead of quality. 

Towards the end of the control period the most intractable problem in 
feeding the country was the shortage of meat; the pig industry was encouraged 
to re-expand as rapidly as possible. It responded vigorously. From a 
national herd cut to less than half its pre-war numbers during the war, 
output increased four-fold to reach an all-time record in 1954. But quantity 
remained the target rather than quality. 

In 1955 the Government set up two Committees to review the problems 
of the pig industry: the Howitt Committee to advise on the development of 


' pig production, with particular reference to breeding policy and production 
_ methods, and the Bosanquet Commission to review questions of organization 
_ in the industry. 


The Howitt Committee recommended the development of a system of 
accreditation for pedigree herds, based on three criteria: progeny testing, a 
satisfactory standard of fecundity recorded through the national pig recording 
scheme, and a satisfactory standard of management in the herd. 

The Bosanquet Commission emphasized the need for an organized plan 
for increasing efficiency in production, with a view to “a steady reduction in 
costs of production ...and a steady improvement in quality”. Their view 
was that all aspects of technical development should be guided by a common 
policy. Moreover, they stressed the need to relate production policies to 


_ the requirements of the various processing and marketing sections of the 


industry and to consumer demand. They therefore recommended that an 


entirely new body should be set up to devise and carry out measures of 


technical improvement on behalf of the industry, and that this body should 


' include representatives of all sides of the industry. 


PIDA established in 1957 

The Agriculture Act of 1957 substantially embodies these recommenda- 
tions of the Bosanquet Commission, and PIDA was established in line with 
their proposals in October 1957. 

The early stages were not easy. PIDA had the support of the National 
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Farmers’ Unions, but the industry as a whole was not immediately attract 
to the stony path of meeting competition by cutting costs and improvin) 
quality. Established bodies, such as the pedigree breed societies, which hal. 
played a long and honourable part in working for breed improvemen{ 
had reservations about the new body. It was widely feared among pedi 
gree breeders that PIDA would embrace the views propounded by th! 
Howitt Committee in favour of a drastic reduction in the number of breed 

To secure its independence from detailed Government control, PIDA wa) 
to be financed by a levy on the industry; and producers and buyers of pig q 
alike felt the immediate impact of the levy without any immediately visibk) 
benefit. Livestock improvement is inherently a slow process. An act of 
faith was required of the individual producer to believe that he would even) 
tually share the benefit of advances of knowledge, of skill, or of quality in) 
his stock, in return for payments to be made then and there. 


Formidable problems with few simple solutions 


The problems facing PIDA were formidable. They included the fifty year) 
lead held by some of our competitors and the ground lost during the yeas 
between 1939 and 1955, the great gaps in scientific and veterinary knowledge, 
and the relative scarcity of research workers and research facilities to light w 
those areas of darkness. Above all, PIDA’s problems were represented by) 
the interplay and conflict between the various markets for pigs in this country 
with differing requirements and seasonally varying demands. 

The first task of the Authority was to prepare a scheme for the collection 
of its levy and to create an organization; and PIDA’s first year was inevitably 
devoted to laying an administrative foundation and surveying the problems 
of the industry. 

Fortunately the members of the Authority are not delegates committed to 
a brief from constituents. They are appointed by the Ministers on nomina) 
tions from bodies representative of all sides of the industry, but they ar 
appointed not to represent these several interests but to pool their experi 
knowledge for the common benefit. 

There are relatively few simple solutions to be found. Progress depends 
on much patient discussion in committee. We are fortunate to have represent: 
atives from all the main sectors of the industry, men of great experience and) 
responsibility in their own spheres, who are prepared to devote time and 
effort to the industry’s problems as members of PIDA. We are fortunate also 
to have enlisted leading experts to serve as members of standing advisory 
committees on veterinary, scientific and economic questions. 

Three and a half years have passed since PIDA was established, and it 4 
now possible to survey progress and to some extent to chart the path ahead 












Pig recording 


Responsibility for pig recording was accepted from the Government!) 
Departments during the first year; PIDA has now issued its first two report) 
on the scheme and has reviewed its progress. Support from pedigree breede 
has been good, but it has been disappointing from commercial pig keepers. It 
the hope of remedying this, we are simplifying the operation of their part 0 
the scheme in order to cut the fee. We have at the same time increased ou 
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PIDA 


field staff, and a determined effort is being made to establish contact with 
more producers on the farm, whether through the recording scheme or 
otherwise. 

Every costing survey carried out by the university departments shows 
how wide the range of efficiency in the industry is. Despite advances made 
in the past few years, there is great scope for reducing costs of production 
through improved husbandry. We are convinced of the merits of recording 
as a tool to enable the pig keeper both to assess his own performance and to 
see which aspects of it might be improved. 

Overall responsibility has been assumed for progeny testing and, step by 
step, the work of the Progeny Testing Board has been drawn into PIDA’s 
overall plans for pig improvement until the two organizations, originally 
separate, are now being welded into one. 


Provisional accreditation scheme 


A provisional accreditation scheme has been operating for a year, and the 
first register of provisionally accredited herds was published in April. It 
contains, with other details of the herds, a summary of pig recording results 
and particulars of progeny tested boars. The scheme is still at a formative 
stage and remains “provisional” for a number of reasons. First, because 
it is limited to breeders who are using the existing progeny testing system. 
We hope to provide alternative methods of testing. Secondly, because 
the capacity of the present testing stations is limited to the progeny of about 
300 boars a year. Time must be allowed to test more boars before it is practic- 
able to require the use of boars with proven standard of performance in 
accredited herds. 

We have been preparing a scheme for boar performance testing to operate 
in parallel with progeny testing. This should start in the early summer. 
Whereas in existing stations boars are tested through groups of their progeny, 
under performance testing the young boars will themselves be taken into a 
station to test speed of growth, economy of food conversion, and carcass 
quality. Carcass quality in the living boar will be estimated by measurements 
taken by echo sounding and, in preparation for this, we have been working to 
standardize the technique and test the degree of reliance that can be placed 
on it by subsequent slaughter and dissection of the carcass. 

Boar performance testing will not replace progeny testing. We believe, 
however, that it will be a valuable supplement and will greatly speed up the 
task of evaluating the breeding herd and raising its average standard. The 
effective use of boar performance testing, coupled with pig recording, will 
become a qualification for admission to the accreditation register. 


Progeny testing stations 

The progeny testing stations have been well supported, although, in the 
early stages, many pedigree breeders expressed doubts. One very natural 
widespread anxiety was whether the trouble and the quite substantial expense 
involved would be recouped. During the earlier stages few buyers of pedigree 
stock seemed ready to seek out, and pay a better price for, stock with a record of 
good progeny test results. Recent signs indicate that this situation is changing, 
that a demand is developing for tested stock, and that the breeder who 
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secures good results at a testing station can hope to benefit in the price he | 


gets for the tested strain. 


Artificial insemination 


At an early stage in our work we decided that we ought to consider 


artificial insemination for pigs. The Ministry allowed us to invite Mr. D. R, 


Melrose to survey the question and prepare a report. We agreed with his | 
view that, while a good deal of research into the pig’s reproductive physiology | 


was desirable, the primary need was to sustain field work through a period 
when the service could not be self-supporting, to acquire more knowledge 
of field technique. We accordingly offered the centres engaged in pig A.I. a 


subsidy for a period of three years or so, and, at the same time, drew them | 
together to exchange experience. The centres agreed to keep their records | 
in a standardized form, and with PIDA’s help to make details of their | 


methods and results available to the group. 


Encouraging progress has been made in the percentage of success to first 


insemination. Within two years the average figure has risen from the thirties 


to the fifties, and it is becoming reasonable to hope that pig A.I. can be made | 


commercially viable. If so, it will meet several needs, including those of the 
small herds at present served, at a substantial expense to PIDA, by the 
premium boars scheme. 

There is no scope in this article to discuss PIDA’s other activities, including 
support for research in a number of important fields, publicity and publica- 
tions. Our publications include a quarterly Economic Intelligence Summary, 
six-monthly reports on recording, and occasional pamphlets. The first of 
these are a guide to pig feeding prepared for us by Mr. I. A. M. Lucas, anda 
graphic pamphlet on costs and efficiency in pig production. 


Bacon marking 


Mention must be made, however, of bacon marking. Over the past two 
years much thought has been devoted to the practicability of establishing a 
PIDA Mark for British bacon following the preparation and issue of a 
standard Code of Practice for curing. A scheme for marking Wiltshire bacon 
has been completed, and has the support of the British Bacon Curers’ 
Federation. We had hoped to launch the scheme at Easter. This is now not 


possible, but we hope that its start will not be long delayed. A parallel | 


scheme for marking Ayrshire bacon is in preparation. 


PIDA cannot be complacent in the face of the problems that still confront | 
us. We are conscious that our pig improvement schemes have far to go | 


before benefit from them spreads throughout the industry. We want to make 


direct contact with far greater numbers of commercial producers who might | 


welcome practical help with their husbandry problems. We are troubled by 
the many important gaps that remain in our scientific knowledge of the pig. 


The interplay between competing markets for the pig still complicates our | 


task—and probably always will. But some of our growing pains are past, 
some of the unrewarding preparation has been done, and we look forward 
to a steadily expanding programme of work increasingly accepted and made 
use of in the industry. 


70 


if 








TH 


pag 
fait 
ani 


cor 
cor 
to: 
sta 
dif 





ce he | 


sider 


b his | 
logy | 


‘riod 


edge | 


hem 
ords 


their | 


first 
rties 
lade 


‘the | 
the 


ling 
ica- 
ary, 
t of 


ida 


two 
ga 
fa 
>on 
ers’ 
not 


lel 


ont 


ike | 
sht 


ig. 
ur 
st, 
rd 





de | 





How Big are Our Beef Breeds? 


I. L. MASON, B.A. 
A.R.C. Unit of Animal Genetics, Institute of Animal Genetics, Edinburgh 


Mr. Mason uses the 1950-59 Smithfield Show liveweight figures to illustrate 
his discussion of modern trends in the weights of our beef cattle. 


THE Terrington report on the proposed import of Charollais cattle’ states on 
page 36 that “the average growth rates for most breeds of cattle are now 
fairly well established”, and on page 21 that “the Beef Shorthorn is a large 
animal exceeded in size only by the South Devon”’. 

In a survey of the available literature I could, in fact, find very few 
comparisons (in Britain) of growth or size in different breeds under the same 
conditions; most of these few referred to dairy or dual-purpose breeds or 
to crossbreds. Reports on a single breed are of little value since,. without a 
standard of comparison, it is impossible to separate breed differences from 
differences due to feeding level. 


Source of material 

The only considerable body of figures referring to all our beef and 
dual-purpose breeds comes from the Smithfield Show. Live weights are 
taken and ages are known for all 
animals exhibited. Admittedly they 
have not been reared under exactly 
the same conditions, but all are 
reared under conditions which 
approach the ideal. More important, 
since the animals come from a wide 
variety of farms, it seems likely that 
overall averages by breeds will even 
out much of the difference due to 
rearing and give some idea of the 
real differences between breeds. 
Most of these will be genetic, but 
some may be due to differences in 
rearing methods between breeds; 
for example some beef breeds use 
nurse cows, and dual-purpose breeds 
may be bucket fed. 
Figures were obtained for the live 
classes in the ten shows from 1950 to ; 
1959 inclusive. I am indebted to Mr. Fig. 1 
J. G. Yardley, Secretary of the 
Smithfield Club, for the loan of the Show Catalogues and Lists of Live 
Weights. From these the age and weight were noted for all purebred steers 
(1,615) and heifers (819) between 9 and 36 months of age, and a weight for 
age was calculated for each by dividing the weight in pounds: by the age 
in days. 
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HOW BIG ARE OUR BEEF BREEDS? 


Since the class age limits changed from year to year and breed to breed, 
all animals were re-grouped into the following classes: 9-12, 12-15, 15-21, 
21-27 and 27-36 months. For each class the average age, weight and weight 
for age were calculated separately for each breed and the two sexes. The 
weight-for-age figures are given in Tables 1 and 2. 


Table 1 


Live weight for age of Smithfield steers 
Average for ten years (1950-59) in lb per day 


9-12 12-15 15-21 21-27 27-36 
months months months months months 

No. Ib/day No. lb/day No. lb/day No. Ilb/day No. I|b/day 
Friesian 5 269 a4 20 10 231 2 203 2 1:48 
South Devon -— oo 1 — 6 2a 21 °°200 SA. 95 
Hereford 1D: 20-37 232 3i Bee -e1 49255 te 
Lincoln Red M4 6 29606 16. 2S. 30-28 FS 3208. 33 CS 
Sussex ‘me 4 — 18.. 204. 3% 189° 20.- 1,58 
Devon 10 265 33 #241. 3 200 3 180 4 13 
Dairy Shorthorn 4 — 39 #235 - 25 203 38: O81 24-45% 
Beef Shorthorn iQ: 286 223. Ss 18S. 35 1s De Oa 
Aberdeen-Angus 45 2335 3 — Mm °193'. St. 273" 26 - 16 
Galloway 9 2.38 1 — 6 146 23 177° © 16 
Red Poll 0. 232 97 227 47 8387 77 i464 33. -t% 
Welsh Black — — — — S. 467 28. i062. 933 = bez 
Highland — — — — 26: 2374 16-458? Si. (1.36 
Dexter — —_ — — 5 0.89 7 084 16 0.78 


Classes with less than 5 animals are omitted 
*21-24 months. 


Table 2 


Live weight for age of Smithfield heifers 
Average for ten years (1950-59) in lb per day 


9-12 12-15 15-21* 21-27 27-36 
months months months months months 
No. Ib/day No. Ib/day No. Ilb/day No. Ib/day No. Ib/day 

South Devon — aa — — 3 = S168 10 «140 
Hereford 12 $225. 17 248. 27): 23: 46° ta7t 3S. .230 
Lincoln Red 16 257 32 230: 28. 209 .34. 189 6 ~ <3 
Sussex 30 §=©2.37 3 — 6 195. .34. 1.38y...3. -433 
Devon 6 265 2 209 2 tet. BD . 175 2. 26 
Beef Shorthorn Ss 2 23 2 2 1735. @  i6it “7 13 
Aberdeen-Angus 86 2.09 7 ‘896 13 168 “76 45587 ia 
Galloway 8 2.19 2 6 16% % 457 9 1.24 


Red Poll S — | 62 


3 —_ 23. AS3) AS: dl 
Welsh Black — _ — _ 3 _ 20=«1.41 6 312 
Highland — —_ — — 3 — 1 — iY mimi 


Classes with less than 5 animals are omitted 
*Chiefly 18-21 months 
+21-24 months 


Year differences 

Fig. 1 on page 71 shows the weight for age by years for all steers and for the 
six breed classes with the largest numbers of exhibits. It is clear that the 
average weight for age has been steadily rising during the decade. Within 
specific breed/age classes, however, there is no consistent annual trend nor any 
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HOW BIG ARE OUR BEEF BREEDS? 


indication of years in which all classes are either above or below average— 
the special rearing of show animals seems to protect them from the results 
of the normal year-to-year fluctuations in the weather and pasture conditions. 
The averaging of animals of the same sex, age and breed exhibited in different 
years is thus considered justifiable. The increasing overall average is 
apparently due to an increase in the representation of the classes with 
higher weight for age. Thus the four heaviest breeds (Friesian, South Devon, 
Hereford and Lincoln) formed 19 per cent of the steer exhibits in 1950 
and 1951; this proportion increased to 26-30 per cent over the years 1952- 
57, to 42 per cent in 1958 and 34 in 1959. At the same time the age of steers 
was decreasing. In 1950 only 13 per cent of steers were under 15 months; 
in 1959 the corresponding figure was 34 per cent. 
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HOW BIG ARE OUR BEEF BREEDS? 
For each breed the average live weight of each steer age class has been 


plotted against the average age of the class (Fig. 2). The same classes were : 
used for calculating the averages as for the figures in Table 1, except that 


classes with less than 9 steers were combined with neighbouring ones. Where 
possible, records of the same breed have been linked with smooth curves 
drawn by eye. These have the appearance of growth curves, but each point 
on a curve refers to a different group of animals. 

With this proviso in mind we can, however, still learn quite a lot about 
the size and growth rate of this sample of the breeds. The vertical scale on 
the graph is live weight—a resultant of size and condition. It is clear that 
the heaviest breeds at recent Smithfield Shows have been the Friesian and 
the South Devon, with the Hereford and Lincoln not far behind. After 
them come the Sussex, Devon and Dairy Shorthorn. The next group includes 
the Beef Shorthorn, Aberdeen-Angus, Galloway and Red Poll. The curve is 
drawn for the Galloway, but it would do equally well for the other breeds— 
with the Shorthorn possibly a little above the others. Finally come the 
smallest breeds—the Welsh and the Highland. The Dexter is “‘off the map”, 
with an average weight of 503 Ib at 568 days, 651 Ib at 775 days and 726 lb 
at 935 days. 

Heifer curves were also constructed; they are similar to those for steers 
but less regular (numbers are fewer). The size order is the same except that 
the Lincoln heifers are heavier than both South Devon and Hereford, 


and the latter is no longer ahead of the Sussex and Devon. This is clear from { 


the weight-for-age figures in Table 2. 

I think it would be generally agreed that skeletal size is more important 
than degree of fatness in controlling breed differences in weight of Smithfield 
Show cattle—all are in high condition. Certainly it would not be profitable 
to try to explain away the difference in weight between the Friesian and the 
pure beef breeds in terms of the greater fatness of the former. We can 
therefore tentatively interpret the weight differences between breeds as 
being largely due to size differences. 

The slope of an age/weight curve for an individual animal defines the 
tate of growth. The slope of these pseudo-growth curves and the weights 


for age of Tables 1 and 2 give some indication of the growth rates of the | 
breeds exhibited. It is clear that, in general, the heavier (larger) breeds | 


grow more quickly. This is shown by the gradual diverging of the curves 


as the age increases. The breeds which are larger at 9-12 months not only | 


stay ahead but the differences from the smaller breeds increase at older ages. 
The Sussex appears to be an exception, since the steer weight curve crosses 
over the Devon line (Fig. 2). However, since the crossover occurs in the 


reverse direction on the heifer graphs the two breeds are probably not | 


significantly different in either size or growth rate. 


Sex differences 


Comparison of the weights for age in Tables 1 and 2 shows that steers © 


are much heavier than heifers. However, if the slopes of the curves are 
compared, it appears that the rates of growth up to about 18 months are 
not very different between the sexes. After that age the steers continue to 


grow rapidly but the heifers slacken off—the bending over of the heifer 
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HOW BIG ARE OUR BEEF BREEDS? 


curves may be an indication of the earlier maturity of the heifers compared 
with the steers. 

To get some idea of breed differences in sexual dimorphism, the weights 
at 22 months (670 days) and 33 months (1,005 days) were read off from the 
graphs and the heifer weights expressed as a percentage of steer weight for 
each age and breed. The results are shown in Table 3. 


Table 3 
Weight of heifers as a percentage of the weight of steers 
22 months 33 months 

Lincoln Red 94.4 85.4 
Sussex 94.2 86.3 
Devon 94.0 90.8 
Highland 92.1 86.6 
Beef Shorthorn 90.1 83.8 
Red Poll 90.0 87.8 
Aberdeen-Angus 89.6 87.8 
Hereford 89.6 80.5 
South Devon 89.5 81.2 
Welsh Black 88.3 85.6 
Galloway 87.5 85.0 

MEAN 90.8 85.5 


It appears that the sex differences in weight at 22 months are much less 
than average in the Sussex, Devon and Lincoln, and much greater than 
average in the Galloway and Welsh. At the later age sex differences are 
least in the Devon and greatest in the Hereford and South Devon. But the 
small number of heifers in this age group makes any conclusions unreliable. 


_ Trends over fifty years 


It is most illuminating to compare the above figures with the results of 
a previous survey of Smithfield Show figures made by Sir John Hammond? 
for the period 1893-1913. Fig. 3 shows the weights of the breeds common to 
the two investigations and corrected to 22 or 33 months of age. During 
1893-1913 there were only two classes—‘‘under 2 years” and “2-3 years 
old”. Hammond applied his corrections to the average of each class. The 
“under 2 years” averages were corrected by multiplying the weight of each 


| breed by 22 and dividing by the average age of the breed in months. The 


“2-3 years” weights were corrected by use of the rate of increase in weight 
between the two age classes. 

Hammond’s figures were divided into three sub-periods, and the diagrams 
include the average weights for these three, provided there were at least ten 
animals per group (breed class); those with less than five animals have been 
omitted. 

The weights for the recent Smithfield Shows were read off the graphs 
in Fig. 2. 

To put the emphasis on the change in the relative size of breeds which 
has taken place during the last half century, the earlier and later weights 
are graphed on different scales which allow for the differences in the average 
weights of the sets of data in the two surveys. 

It is clear that there has been a considerable decline in weight of animals 
exhibited. The average weight of all breeds has declined by about 1 cwt at 
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HOW BIG ARE OUR BEEF BREEDS? 


22 months and 2 cwt at 33 months. It is impossible to know how much of 
this represents a genetic decrease in size brought about by selection and how 
much reflects the higher condition in which fatstock were exhibited 50 
years ago. 

The two diagrams in Fig. 3 for steers at 22 and 33 months, represent 
independent sets of data. (Only very few animals shown in one year will 
appear later in an older age class.) They both tell the same story (and similar 
diagrams constructed for heifers add confirmation). 

From the diagrams the breeds can be divided into three groups according 
to changes in relative size, as follows: 

1. LARGER. The Devon and STEERS 

Galloway, relative to the other sco} 22 MONTHS Liss 
breeds, have increased con- “Out 06 
siderably in weight since 1907- 
13; in the case of the Devon 
this represents a continuation 
of an increase which was 
already conspicuous over the 
period 1893-1913. 

2. SAME size. The Hereford, 
Sussex and Red Poll have not 
changed their positions relative 
to the mean of all breeds since 
1907-13. During the preceding 
sub-periods, however, the Red 
Poll and the Hereford increased 
in weight while the Sussex 
remained stationary. 

The South Devon and High- 
land have remained respectively 
the heaviest and lightest breeds bee 
in this sample (in the absence 00 wo 0-38 
of the Friesian and Dexter). Fig. 3 
3. SMALLER. The Welsh, Aber- 
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deen-Angus, and especially the Shorthorn, have since 1893-19 13 changed from 
a position among the largest breeds to one among the smallest. For the older | 
Shorthorn and Welsh steers this trend was already pronounced during the 


preiod 1893-1913. 


In general, Hammond’s conclusion about the period 1893-1913 remains | 


true for the relative changes since then. “On the whole the small breeds 


have increased in size while the larger breeds have remained stationary or | 


have decreased in size, presumably in the attempt to obtain more ‘quality’ ”. 


It may be objected that any conclusion drawn from a survey of this sort | 
is bound to be fallacious since the animals exhibited at Smithfield are § 


carefully selected samples of each breed. If there is a difference between the 
Smithfield sample and the breed as a whole it is one which the efforts of the 
breeders are continuously attempting to narrow. The exhibits are presumably 
selected as the best specimens—those nearest to the breed standard. 
Therefore, even though Smithfield Show animals are far from being a random 


sample of each breed reared under average conditions, they probably do | 
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HOW BIG ARE OUR BEEF BREEDS? 


represent something near the ideal type at which the top breeders and 
show feeders are aiming. 

Finally it must be emphasized that this article is entirely concerned with 
the live weight of breeds, not with their overall merit as beef producers. 
There are even fewer figures available by which our breeds can be compared 
in such all-important economic characters as efficiency of food utilization 
and carcass quality. By carcass quality I mean percentage of edible meat, 
fatness at a given age, proportion of high-priced cuts, distribution of fat, 
and quality of meat (colour, tenderness, flavour and juiciness). 

Let us hope that one of the early projects of the promised Meat Research 
Institute will be to obtain comparative figures on these characters—even if 
a necessary stimulus is the importation of the Charollais. 
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Fatal Accidents in Agriculture, 1960 
England and Wales 


MACHINERY BLOWS AND WOUNDS 12(1) 
Tractors FALLS 
(a) Overturned 23(1) From ladders, steps, stairways . 3 
(b) Overturned—silage sare 3 From platforms, ricks, stacks . — 
(c) Falls from - 10(2) From vehicles and trailers 9(3) 
(d) Various . 8(3) From other heights . é oa 
Implements and machines Through floors or openings _ 
(including self-propelled) Other falls 4(4) 
(a) Power take-off shaft . ace 
(b) Various 6(1) 16(7) 
Fixed and portable machinery OTHER CAUSES 
(including power tools) 
Lorries and cars ; 21) Diseases and poisons ; 1 
Electricity Burns and scalds (not involving 
ue machinery) . : - on, ee) 
59(8) MISCELLANEOUS 
(a)Gunshot . —. : ty kD 
HAND TOOLS ; : : —— (b) Lightning . : PA tet 
(c) Others 5(4) 
ANIMALS pe LET 
Bulls : : ; : ee: 13(6) 
Other. , _ : ay bo a 
—— TOTAL . . 109(22) 
9 peek eb 
NOTE: Fatal accidents to children under 15 years are in brackets and included in totals. 
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Draining a Hill Field 


F. D. SmitH, D.Sc. 
Teddington, Glos 


How a small farmer drained a difficult field by relatively cheap and simple 
means. 


OnE bright summer day I was called urgently to a hill field where combining 
was in progress. My contractor’s machine had bogged down to the axle in 
a wet patch—one that certainly was not there when we ploughed and planted 
the field with winter wheat the previous autumn. 

Such was my introduction to the problem of land made boggy by seepage 
from underground. But where exactly was the hidden source? How was it 
replenished? Why did it not flow over in an obvious spring during the 
winter? The problem was to find it, for if that could be done, a single drain 
driven into its heart might effect a complete cure. The alternative—to cover 
the field with a multiplicity of drains—seemed altogether too costly for a 
hill field. 

The eight-acre field in which the combine harvester was bogged down 
lies on the slope of a Cotswold escarpment. It rises at a gradient of about 
one in eleven from the 200 foot contour at its lower end to 300 feet. From 
a drainage point of view, this is a huge fall, amounting to about six feet per 
chain, 

As in any problem involving underground water, the geological map 
proved most helpful. My field—indeed, the whole of my farm—lies in the 
Lower Lias. Immediately above the field, a hill rises to a height of 734 feet. 
Above the Lower Lias and forming the base of the hill is the stratum of 
the Middle Lias. Above that comes the Upper Lias, and crowning the hill 
there lies a remnant of Inferior Oolite. 

On tracing the boundary between the Middle and Lower Lias round the 


hill and roughly following the 300 foot contour line, I found a number of | 


bogs. Some of these were piped to drinking tanks. A brook sprang from 
another. Yet another supplied a water undertaking of the Rural District 
Council. I noted too that these springs discharged at a slightly lower level 
than my hill field. Was it not probable that they were regulating the level of 
the underground water and preventing it from rising to the surface of my 
field ? 

This surely was the explanation of the boggy place into which the combine 
harvester had sunk on a bright August day. The underground water was there, 
still percolating down through the hill from the previous winter’s rain. 
But it could not rise to form a spring, because lower springs on neighbouring 
land tapped it. Later, in the autumn, the level of this underground water 


fell, and the tractor, with its plough and cultivating tools, passed without | 


impediment. 


The drainage of underground water would usually be a lot easier if strata | 
were neat and tidy, like a layer of cake. Unfortunately, this is seldom the © 


case. My hill field is typical. Ancient landslides from the hill above have 
deposited different soil over it. There are even small pockets of oolitic soil 
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DRAINING A HILL FIELD 


| from the top of the hill! A detailed soil survey of the field was obviously 
essential before embarking upon the drainage scheme. 


Taking a look at the underground water 


At this stage, I remembered advice given to me by the late Mr. R. G. 
Kendall, whose admirable little book Land Drainage I was privileged to 
read in manuscript. “By exerting your will power and energy, and with the 
help of a spade,” he said, “you can dig some holes and take a look at the 
underground water’. He added that digging holes was an unpopular 
pastime, most people preferring to walk about the land and look wise! 

I too found the prospect of digging a lot of deep holes quite revolting, 
so I compromised and drove a four-inch stake deep into the ground and 
then pulled it out by a lift from the three-point linkage of a tractor. To 
mark the holes thus formed, I dropped in bamboo canes. After numbering 
64 holes and marking their positions on a map of the field, I waited for the 
autumn rains. 

The first significant rainfall came on 
the 3rd and 4th of November,. and Ths 
on November Sth I examined the holes. 
Over more than half of the field, they os, 
were full or nearly full of water. Over 4 
the remainder, they were dry or nearly 
s0. (The distribution of wet and dry 27*— 
areas is shown in the figure inset). 

Two days later, the wet area was much 
diminished. Twelve days later, no 
further rain having fallen, practically os 
every hole in the field was dry. Clearly, **°—- 
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the i crawler tractor or a winch, and a mole plough, is too costly. I bought a 
he : small, inexpensive tractor-mounted mole plough. Using spade lugs, a Fordson 


soil | 


' winter, and the current winter’s rain- 


the field was able to rid itself quickly 
of surface water from direct rainfall, 
and to dry out in about a fortnight. peb Pee 

The absence of underground water  f2220°"y wert 
at that season, to the depth of the “4 
test holes, was significant. The various : ey, 
springs along the hill side had drained #°—fR SCALE oF FEET 
away the rainfall of the previous ‘ttt 











fall had not yet percolated down. 

Subsequent measurements throughout the winter confirmed these first 
results and I decided to put in drains as shown in the diagram. At the top 
of the field, an intercepting drain discharged to an outfall A. From the 
place where the combine harvester was bogged down, a short drain marked 


_ (X) discharged to an outfall E. An existing drain, shown dotted, discharged to 
_ an outfall B. Two more drains discharged to outfalls at C and D. All were 


tiled mains, half filled with coarse gravel, to facilitate mole drainage. 
For the small farm, the ideal mole draining equipment, comprising a 


Diesel Major tractor moves it at a good pace, and I can renew moles easily, 
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DRAINING A HILL FIELD 


quickly and at small expense. Its behaviour varies, however, according to) 
the condition of the subsoil. Over wet parts of the field, it sits down snugly 
to its work, making a clean cut of surface turf and raising the cut edge! 
only an inch or two. The depth of the moles is 15 inches, adequate to lea) 
water into the gravelled mains. 

Over drier ground, the mole plough rides six or eight inches out of th 
ground, tearing up big clods likely to be an impediment when mowing 
But on such ground, moles are not required. I now use this light, mounted 
mole anywhere on the farm where it settles down to its work; and I desig 
as soon as it begins to rise out of the ground. 


Effect of the drainage 


To test the effect of the drainage, I measured the flow from the outfall 
before and after moling. The following Table records some measurements, 


Flows from drainage outfalls in a hill field (gal{hr) 
A B Cc D EF 
BEFORE MOLING 
23rd September 1958, after rain 250 300 15 0 cl 
the previous day 
25th September (no further rain) 7 45 0 0 0 
3rd November 1958, after two 
days’ heavy rain 675 675 80 90 135 


AFTER MOLING 
20th December, 1959, after one 
day’s heavy rain 300 ~=1,800 900 300 120 


On the 23rd September 1958, after rain, drains A and B discharged well. 
The short drain E also flowed well. The new interceptor drains, C and D, 
were unproductive. Two days later, only the old drain, B, flowed appreciably. 
This confirmed the observations with the test holes, that surface water 
drained away quickly. 

Later that autumn, after two days of heavy rain, flows were much larger; 
as before, A and B removed most of the water. These measurements were 
made before moling. 

During 1959, when the soil was in suitable condition, moles were drawn 
through wet parts of the field, over mains B, C and D. Following heavy 
rain, all outfalls flowed freely. The effect of the moling was obvious. Outfalls 
C and D, formerly ineffective, flowed strongly. The old drain, B was out-) 
standing. Aided by the steep slope, it discharged a full pipe in a powerful) 
jet reaching several feet out into the ditch. ‘ 

Last autumn, after exceptionally heavy and prolonged rain, moles 
brought much more water to B and C than they would take! A sheet of water 
flowed over the ground above these outfalls and made all measurements 
impossible. It was not to be expected that any system of drains would cope 
with that intensity of rainfall. The drains soon resumed their normal! 
functions and brought the flow under control within a few hours. 

While the work of drainage was in progress, a ryegrass-cocksfoot-clover| 


ley was establishing itself. In its first season, the young ley was uniform! 
over the field and gave no indication of soil conditions. Two years later,” 





marked differences appeared. Over the wet areas, the herbage was dominated 
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DRAINING A HILL FIELD 


by leafy pedigree ryegrass and clover, making a lovely sward. This was 
readily bitten close by sheep and lambs, but was trodden badly by cattle 
after rain. Over the dry areas, deeper rooting leafy pedigree cocksfoot 
dominated, making a rather tufty herbage, well liked by cattle and not so liable 


to be trodden after rain. At this stage it was possible to judge the wetness of 


the subsoil anywhere in the field by the herbage. 

As the field now stands, carrying a mature ley, wet areas are unmistakable. 
They can be located in three ways: by the herbage; by their liability to be 
trodden by cattle after rain; and by the smooth passage of the mole plough. 
When the field is ploughed, this evidence will be obliterated. 

I now ask myself, were my trial holes really necessary? Was all that 
observation and measurement worth while? Might I not have learnt as much 
by studying the mature herbage, watching the treading of cattle and 
observing the mole plough? It seems so obvious now. But would my eyes 
have been so wide open if I had not made the initial effort to sink those 
holes ? 


Itake this opportunity of acknowledging the valuable help received from Mr. F. E. Teague 
of the Ministry’s Land Drainage Department in Gloucestershire. 





BRITISH ASSOCIATION’S 123rRp ANNUAL MEETING 


The 123rd annual meeting of the British Association for the Advancement of 
Science will be held in Norwich from 30th August to 6th September 1961, under the 
presidency of Sir Wilfrid le Gros Clark, F.R.S. 

A very full programme has been arranged, covering an extremely wide range of 
subjects of both fundamental and current interest. Sir William Slater, K.B.E., 
F.R.S. will speak on The Revolution in Agriculture; and other topics discussed will 
include new sources of power, food processing and health, the living cell, and the 
economic use of brains. The geography and natural history of the area around 
Norwich will lend a strong East Anglian flavour to much of the programme— 
but not to all of it: for example, Professor Max Gluckman will address the Sociology 
Section on African Jurisprudence. 

Copies of the programme, which gives full details of how to register for the 
Norwich meeting, how to obtain accommodation, etc., may be obtained without 
charge from the Secretary, British Association, 18 Adam Street, Adelphi, London 
W.C.2, or from The Town Clerk, City Hall, Norwich. 
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J. C. MAUGER diffict 

Regional Controller, Milk Marketing Board - milk 

Bulk transport can make both the collection and distribution of milk more p stage 
flexible, and bulk collection can reduce production costs on the farm. 

Expansion in the next twelve months should be rapid. Proc 


THE marketing arrangements for a perishable product such as milk depend As 
largely on an efficient and flexible transport service. The collection and} co-or 
delivery of milk from farms in this country is a major undertaking which} requi 
has been developed progressively year by year, to meet the changing circum-| appr 
stances of an expanding industry, and to provide the first link in the chain} him « 
of distribution between the cow and the consumer as economically as possible, } for a 
This picture of steady progress goes back over a number of years, during! prese 
which time improvements of detail rather than radical changes of operational | as fo 
methods have been made. Today the position is different; new techniques 
and different methods of handling are being introduced which can further | 
improve efficiency and reduce costs. Progress in the U.S.A. has shown 
clearly the extent to which the bulk collection of milk from farms can help 
to attain overall economies in the costs of production, transport and 
reception of milk, and the bulk schemes now operating in this country 
demonstrate that similar benefits can be obtained over here. | oTh 

Bulk assembly is part of a pattern of changes in dairying and milk 


. a. | init 
marketing. It involves changes in the traditional tasks of cooling, collecting} yi, 
and milk receiving, and requires the producer to perform two functions, reqy 


bulking and refrigeration, which with churn collection are usually performed TI 
by the buyer. There is, therefore, a shift in the capital and operational 


TOV 
costs involved from the buyer to the producer, and it is understandable on 
that the adoption of bulk handling will appeal more strongly at first to the) gay 


medium and larger milk producers by whom the full advantages of a farm 
tank can be more readily transformed into tangible savings in production 1. 


and handling costs. 2. 
: ’ tion 
Before bulk collection begins 3 


The successful promotion of any bulk scheme depends on the establishment! once 
of certain essential and closely inter-related requirements. An interested 4. 
buyer must be willing to pay a suitable premium for bulk farm milk; there} is ta 
must be sufficient willing producers in the area to provide the quantity of 5. 
milk required by the buyer; and satisfactory haulage arrangements must) 6. 
be made for the bulk milk and the residual churn collections (there is no, of ¢ 








compulsion on a producer to join a bulk scheme) from farms not included) T 
in the bulk scheme. It has to be recognized that the development of bulk} coui 
collection in this country must be regarded as a relatively long-term project; ) insu 
in the transitional stages, particularly, it may introduce some changes in| com 


the directional flow of milk from farms. Apart from location, the quantity” is a 
82 6 








>pend 
Land F 
Which 


‘cum: 
chain 
sible, 
uring 
ional 
iques 
ther 
10Wn 

help 

and 
untry | 


milk 
cting 
ions, | 
rmed 
onal 
lable 
> the 
farm 
tion 


nent | 
sted | 
here 
y of 
nust I 
5 Nd} 
ded 
sulk 
CCL; 
$ in 
tity | 





BULK COLLECTION AND DELIVERY OF MILK FROM FARMS 


of milk for sale, access to the farm, and a suitable supply of electricity 
| will be determining factors in the provision of milk for a market requiring 
' its supplies in bulk. At the same time, bulk collection clearly extends 


substantially the area from which it is practicable to draw milk from farms 
to direct buyers. While with churn collection the maximum radius is about 
40-45 miles, bulk collection can extend the distance to 90-100 miles without 
difficulty, thus providing new opportunities of establishing a direct flow of 


' milk to the market and of dispensing with handling at some intermediate 


stage between the farm and the processer. 


Producers’ premiums and other advantages 


As with many other forms of progress, advancement depends on the 
co-operation and participation of the interested parties. The producer is 
required to equip his farm with a suitable refrigerated bulk-holding tank of 
approved design and performance which he has to buy himself, and to help 
him do so the Milk Marketing Board will pay an addition of Id. per gallon 
for a period of years related to the size and cost of the farm tank. The 
present premium arrangements, having regard to current tank prices, are 
as follows: 


Nominal capacity of Addition Period 
farm tank (gal) (pence per gal) of years 
Up to and including 150 Id 10 
151-249 1d 7 
250-349 Id 6 
350 and upwards Id 5 


The premium of a penny a gallon which the producer receives during the 
“initial period’”’ consists of the premium paid by the buyer and the transport 
savings. At the end of the “‘initial period” the premium to the producer is 
reduced to a half-penny per gallon and continues at that level. 

These financial arrangements are designed specifically to enable a producer, 
provided he uses his tank efficiently, to recover the cost of the tank, plus an 
allowance for interest charges, within the period in question. Bulk collection 
can also provide a number of advantages to the producer which can be 
summarized thus: 

1. The milk is measured and sold on the farm. 

2. The keeping quality of the milk is safeguarded by mechanical refrigera- 


' tion and controlled low-temperature storage. 


3. The producer has no further risk of loss from shortages or sourages 
once the milk is in the collection tanker. 

4. Dairy work on the farm can be reduced to a minimum where advantage 
is taken of a pipe-line milking system. 

5. The use of water for cooling purposes is eliminated; and 

6. The producer is assured of a truly representative sample for testing 
of composition and purity at the buyer’s laboratory. 

The collection arrangements for bulk schemes so far developed in this 
country have been designed for daily collection, using suitably equipped and 
insulated road tankers of 1,750 gallons total capacity, divided into two 
compartments. The collection and delivery of refrigerated milk from farms 
is advantageous in that it enables economies to be made in the costs of 
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BULK COLLECTION AND DELIVERY OF MILK FROM FARMS : 


haulage, provides very much more flexibility in the times of collection and 
delivery, enables additional safeguards to be provided for the maintenance) 
of good keeping quality, and reduces substantially the number of collection | 
vehicles and congestion at the buyer’s premises. The same quantity of milk” 
can be carried in approximately half the number of vehicles required with? 
the churn collection method. 





Bulk collection and the buyer 


To the buyer the delivery of refrigerated milk from farms can enabl | 
economies to be made in the costs of reception and handling: 

1. Capital outlay and operational costs can be reduced; and expensive | 
dock equipment and churn replacements and repairs can be eliminated, 

2. There is saving in labour and in the amount of space needed to handle 
incoming milk. 

3. Incoming milk is received at 40°F, and can be stored, processed or re- 
despatched without further chilling at the dairy. 

4. Milk is of better keeping quality. 

5. There is less sampling and laboratory work. i 

6. Consumption of steam and water is reduced; and 

7. Traffic problems also are reduced. This, together with the absence of} 
noise of churn handling, has an increasing appeal in urban areas. 

The promotion, introduction and development of an efficient bulk collection 
scheme require careful planning, willing and active co-operation of the 
parties to the scheme, and a precise timing of events to ensure that the 
installation of farm tanks and the provision of adequate road tanker capacity 
proceed step by step towards the desired gallonage. Progress has been slow 
for a number of reasons, and it is only now that a very much broader and 
brighter horizon has appeared. Even so, the development of bulk collection 
on farms producing an average daily quantity of less than 100 gallons of 
milk is still being retarded by the prices charged for farm tanks of up to 150 
gallons capacity. The importance of reasonably priced tanks, particularly; 
within the 100-150 gallon range, can best be judged when it is realized that) 
out of a total of some 122,000 milk-selling farms, some 40,000 have an 
average daily production of between 50 and 150 gallons. This is a measure 
of part of the market within the reach of tank manufacturers and should be 
sufficiently attractive to produce the sort of equipment the customer wants 
at an economic price. 











Specification for farm tanks 


All farm tanks which are accepted for inclusion in approved bulk schemes 
must comply in design and performance with the standards and requirements 
laid down in the “Specification for Refrigerated Farm Tanks” drawn upy 
and agreed by the five Milk Marketing Boards of the United Kingdom. ; 
This prescribes in some detail a standard of construction comparable with 
equipment used in other branches of the milk industry; it exerts control 
over tank dimensions so that errors of measurement by dipstick are not 
serious, and it provides for a cooling performance adequate under all 
conditions. Above all it requires every design and size of tank to undergo a” 
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Pig recording on the farm. 


Photos: Douglas Wea 4 
A detailed study of individual records indicates which sows should be culled. 
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A stockman adding a measured amount of water to feed, and (below) weighing meal into 
the feeding bins, at Selby, one of the stations of the National Pig Progeny Testing Board. 





Photos: W. Richardson 











Principles of Handling Materials on the Farm (Article on pp. 64-6) 





Potatoes may be handled mechanically in the field by the use of stillages, even on the 
smaller farm. 


& © eee _ ¢ 3 
Photos: National Institute of Agricultural Engineering 4 
Grass can be tipped into this silage pit easily enough; but greater care at the design stage 
could have avoided much of the manual work necessary to put the grass where it is wanted. 
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BULK COLLECTION AND DELIVERY OF MILK FROM FARMS 


type-test, so that compliance with the essential details of the specification 
* fF can be proven. It is not expected that tanks built to these requirements 
| will be cheap, but the producer buying an approved tank must be assured of 
areliable and durable article. At the same time, however, it is not the intention 
of the Boards that the specification should restrict development of better 
designs, or be so rigid as to prevent the adoption of methods of construction 
which will result in lower costs. The door is open for advancement in all 
aspects of tank design and construction, and any modifications which 
manufacturers or other interested parties may wish to put forward are given 
early and sympathetic consideration by a small working party. Where such 
modifications are acceptable the specification is modified accordingly. 

Currently there are 17 schemes, using 350 farm tanks, in operation in 
England and Wales, not including the two bulk collection systems introduced 
by Lord Rayleigh’s Dairies, which were, in fact, the first examples of bulk 
collection in Great Britain. The 17 schemes, as now planned, will require 
the use of some 1,300 farm tanks to provide the “target” quantity of 
approximately 148,000 gallons a day. Work is also proceeding on the 
promotion and development of other schemes for introduction this year 
which will have a “target” gallonage of about 30,000 gallons a day, and 
will probably involve the use of some 290-300 tanks to provide this quantity 
of milk in bulk. 



















the 





Technical developments 


In the meantime, development work on new designs of farm tanks, a 
flow meter for use in metering milk during transfer from a farm tank to a road 
tanker, improved designs of road tankers, and the possible use of articulated 
vehicles capable of carrying larger loads, is being pressed forward as rapidly 
as possible. Development work is usually beset with numerous problems 
and quick solutions are not readily obtainable; substantial progress has 
been made, however, and there is every reason to believe that positive 
results will be forthcoming in the next few months. Bulk collection must 
be a continuing process of expansion and development based on experience 
and performance. No single item of the equipment required can be regarded 
in isolation; there must be a close integration of the farm tank and the 
complete milking system on the farm; road tanker design, and indeed 
farm tank design, must be closely related to the requirements of any success- 
ful metering system; mechanical cleaning of both the farm tank and the 
collection tanker must be made easy and adequate; collection must maintain a 
high level of efficiency day after day without involving more than the essential 
minimum of time at each pickup; and overall the controlling factor must 
be to use bulk collection to reduce costs. 
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Asparagus for Market 


R. T. DEAKIN 
Ministry of Agriculture, Fisheries and Food 


A description of current British practices in harvesting, grading and packing 
of asparagus. 


THE majority of asparagus production in England is on the single-row 
ridge system. The asparagus crowns are planted in rows 3 ft apart which 
are earthed up for the growing season each year. 

All the production is of green asparagus, as opposed to the white or 
fully bleached spears which are produced in some areas of the Continent and 
can sometimes be seen in our retail shops. The amount of green allowed on 
the home-produced asparagus varies according to the individual market 
requirements. 

For the fresh market, all good quality buds are made up into bundles, 
Some inferior shoots are despatched loose in their containers. On the other 
hand, asparagus for quick freezing or canning is not usually bundled, 
although produce assembled from growers for sale by contract is occasionally 
sold by the bundle. 

While following these broad generalizations, the various areas of 
production in the country show individualities regarding the types of cutting 
knife, the type of bundle, the pattern of bundling cradle favoured and the 
type of container used for marketing. 

The preparation of asparagus for market may be outlined briefly as 
follows: 

1. The spears, buds or shoots, as they are variously called, are cut below 
ground level and either laid on the ridges for collection later or placed 
direct into some form of carrying receptacle. 

2. In the packing shed the spears are graded for size and quality. These 
operations may be carried out as a separate task or combined with the 
bundling. 

If from a sandy soil the shoots are commonly rinsed before grading, but 
otherwise they are kept dry until after bundling. It is then normal for only the 
bases of the bundles to be stood in water and lightly brushed. 

3. The shoots are normally made up into round bundles with the help 
of a cradle or former. 

4. Completed bundles are drained of any free moisture and packed, 
suitably protected, into returnable or non-returnable containers. 


Cutting 


The important factor in cutting is the maturity and condition of the spear. 
The bud-scales should clasp it closely, with no opening of the buds to show 
the embryo side-shoots. This means that crops have to be cut frequently; 
how frequently depends on the weather and growth conditions. In warm, 
fast growing conditions cutting may have to be done once a day to keep 
the number of inferior quality spears to a minimum. In fact it is not unknown 
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ASPARAGUS FOR MARKET 


in specialist holdings, when conditions are ideal and growth is fast, for 
spears to be passed over in the morning so that they may be ideal for cutting 
later in the day. Large-scale units with a utilitarian type of production, 
giving an output of lower quality than the normal, will only cut every other 
day even in the most favourable growing conditions. 

Spears are cut below ground level, with the aim of severing the shoot 
as near to the crown as possible without damaging the crown and other 
developing shoots. The length of the shoot to be cut will depend on the 
degree of earthing up which has taken place during cultivation and, of 
course, on the amount of green shoot above the surface. Generally speaking, 
good quality shoots will have a length of between 64 and 10 inches, with 
aminimum of 14 inches of the spear tinged green or purplish green. 

The cutting tools employed are usually specially made, and consist of 
a wooden handle with a steel shaft and cutting face, which is most commonly 
at right angles to the handle in the form of a flat or V-shaped blade, but may 
be saw-edged and parallel to the shaft. Modified long-bladed knives are 
sometimes used; these have their ends cut at right angles to the length of 
the blade and are sharpened on this face. 

The care taken in making the cut tends to vary. Some growers will feel 
carefully for the base of the spear, using the finger and thumb grasping 
the top of the spear as a sense guide before making the cut; others will 
make a quick cutting job. 


Collection of cut spears 

The cut spears may be carried in the hand and laid on the cultivation 
ridges for later collection, or placed immediately into baskets, trays or 
boxes. Collection by the handful has the advantage that the cutters are not 
encumbered with a receptacle. However, when the completed handfuls are 
laid on the ridges they are exposed to sun and drying winds, which are detri- 
mental to their condition. 

When the spears are placed directly into baskets it is possible to do a 
certain amount of grading when cutting. Little advantage is taken of the 
opportunity in this country, despite the fact that some form of divided 
container can simplify the subsequent packing shed operations. 

Preparation for market comprises washing, grading, and bundling or 
alternative tasks. These three main operations may be performed in any 
order, and washing the shoots may be dispensed with entirely. 


Washing and grading 

Complete washing of the spears is normal practice only with asparagus 
grown on the sands or sandy soils of this country. It is carried out immed- 
iately the crop is brought in from the fields either by transferring the spears 
into tanks of water, or by dipping the filled carrying baskets into water, 
or by standing the completed bundles of spears upright in shallow water 
and lightly brushing the bases of the bundles. This also revitalizes the spears 
and allows them to regain their turgidity after any drying which has occured. 

Grading may be carried out as a separate task or at the same time as the 
shoots are made up into bundles. 

In practically all cases the grading is done by classification, that is to say 
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individual shoots removed from the bulk are classified according to thei : 


size and quality. The bulk may be in washing tanks or on a bench. 
The graded spears may be placed in containers to enable them to 


passed easily to the people carrying out the bundling; put directly into | 


“bundle formers” which carry the requisite quantity of spears for later tying 
into bundles; or placed directly into the bundling cradles, or into troughs of 
the required length so that the bases of the spears may be trimmed to a definite 
length for packing loose. 


Grades used 


The number of grades used on any one holding may vary. Some producing 
asparagus solely for contract sale may have an output of only a single quality, 
Conversely, the output may cover nine quality and size sub-divisions, 
which will include all classes of produce for which a market can be found, 


The most usual grade structure applied is that comprising three size and } 


quality divisions: Select or Firsts, which contain the large diameter good 
quality spears; Choice or Best, which contain buds of the same quality 
as the above but thinner; Sprue or Small, which contain buds of small 
diameter and lower quality. Some growers will also market Extra Select or 
Specials, which are spears of larger diameter than the grades mentioned, 
“Giants” of even greater diameter are occasionally marketed. 

Growers with large acreages may sub-divide the grades above Sprue into 
long and short spears. Similarly crooks and such sub-standard produce may 
be marketed. 

The basis of the size sub-divisions used for the grades is frequently that 
used in the 1930s under the National Mark Scheme: 


Extra Select—each shoot not less than 0-7 inches diameter at the base. | 


Select—each shoot not less than 0-4 inches and not more than 0-7 inches 
diameter. 


Choice—each shoot not less than 0-25 inches and not more than 0-4 : 


inches diameter. 


(The present Recommended Grades demand that bundles of 34 inches 


diameter shall contain a maximum number of 25 and 50 shoots for the 
Extra Select and Select grades respectively.) 


Bundling and types of bundle 


Bundles may be round or rectangular, the round bundle being by far the 
most widely used. Rectangular bundles may be single units or composites 
containing four smalier bundles. The output of composite bundles is re- 
stricted to the Vale of Evesham, where their use is linked to traditional 
methods. 

The round bundles are, in the main, made up with the aid of cradles 
consisting of a vertically mounted headboard and a number of supports 
hollowed to a semi-circular shape to position the shoots. When these have 
been filled with the required number of shoots, the tips of the buds touching 
the headboard, a hinged clamp is clipped over to secure the bundle. Two 
encircling ties are then made, the upper one with raffia or tape, the colour 
of which may indicate the grade of the asparagus. The same materials may 
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ASPARAGUS FOR MARKET 


be used for the lower ties but withies or elastic bands are also used. The 
finished bundle is cut off square to the required length. 

Two main types of cradle are in use. One, which may be described as the 
Evesham type, is made of wood, with the central semi-circular block extended 
by metal bands to continue the circle to about seven-eighths of its circum- 


- ference. The second type is of metal construction and of American origin. 


It is manufactured in this country, however, and is known as the Kilverstone 
bundler. There are modifications of these types in use. All of them, however, 
leave spaces beneath the shoots so that the ties can be passed easily round 


the bundle. 


An alternative method of making up bundles employs “bundling boxes” 
or “formers”. These are of a critical size, and are used to assemble the 
required number of shoots which may eventually be made into a round 
bundle. Similar boxes used as cradles, and the use of withy ties, produce 
roughly rectangular bundles. When using these boxes and formers it is 
not the practise to cut the base of the bundles square with a vertical cut. 
The bases of the individual outer shoots are trimmed with tapering cuts 
to give the bundle a neat appearance. 

Round bundles are frequently partly wrapped. A sleeve wrap, approxi- 
mately 5 inches wide, is placed around the base of the shoots and secured 
to itself with adhesive. These wraps are excellent for displaying brand 


' marks, and have the added advantage that the mark is carried right to the 


consumer. Apart from displaying the grade names the wraps are frequently 
printed in different colours according to the grade of shoots they enclose. 


Containers and packing 
Both returnable and non-returnable containers are used for the transport 


base. | of asparagus to market. Returnable containers may be the standard lettuce 


nches | 
' wood crates. The non-returnable containers used are frequently wooden 


n O41 


crate or bushel box, or special types such as wicker hampers and sawn- 


single layer trays. 

The standard bushel box will hold 18 round bundles. These are packed 
in three layers of six, the butts of the bundles in each layer being placed 
against the alternate sides of the box. Straw is used to fill the space at the 
head of the bundles and protect the tips of the buds. The shoots are kept 
as clean as possible by paper placed above and below each layer of bundles. 
The pack may be secured by string ties or some form of cover tacked over. 

The standard lettuce crate is adequate for 12 round bundles placed 
alternately head to butt in the layers. Packing material is kept to the minimum 
necessary for protection and the contents secured by two slats nailed across 
the top ends of the bundles. 

The lidded type of sawn-wood crate used by some growers is made 
specifically for asparagus. The normal pack into this container is one of 24 
or 30 bundles, in three alternate layers, with paper and liberal amounts of 
straw again used for protection. 

The lidded wicker hamper is the forerunner of the more modern slat-wood 
crate mentioned above. It is still used and packed like the wood crate. 

Single-layer wooden trays are the most commonly used type of non- 
returnable container. It is normal for them to hold six round bundles, 
packed with the heads of the bundles lapping one another side by side in 
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the middle of the tray. The trays are paper lined, and soft packing material is 
used to protect the bundles and the tips of the buds. The contents are secured | 
by two broad pieces of wood which are nailed across longitudinally i in sucha | 
position as to give maximum protection to the buds. 


Glasshouse Statistics 
England and Wales 
CROPS GROWN IN GLASSHOUSES* (July 1960) 
July July 
1959 1960 
acres acres 
Total Area of Glasshouses 
With heating apparatus . 3,185 3,070 ’ 
Without Mae arenenem 722 752 
Total . ; s 3,907 3,822 
Crops in Glasshouses at July 
Tomatoes: ) 
grown in glasshouses fitted with heating apparatus 1,730 1,565 
a ee Fe not fitted with heating apparatus 538 557 
Cucumbers ‘ ‘ , “ A . 457 466 
Mushrooms . 18 18 
Other vegetables and herbs 22 24 
Grapes s 20 18 
Peaches and nectarines i 8 7 
Carnations 202 201 
Roses 123 129 
Orchids : : : 4 , 5 4 j 
All other flower and foliage crops 4 r ; ‘ 430 414 
All other crops not specified above : : 66 113 
Remaining glasshouse area (being the area uanused at. 
census date, or used for purposes not shown above) 288 306 
Total . 3,907 3,822 











*Including Dutch light houses which were glazed at the census date. 
Notes: S “Glasshouse” includes any structure covered by plastic film or other glass substitute. i 
(of more than one acre of land used for agriculture, and with ) 


2. The figures are in respect of holdin 
not less than 1,000 square feet of 
run on a commercial basis. 


ass excluding lights and cloches), on which the glasshouses were | 


E 


Ee 





| Bot 
tie 
| app 


WHA 
milli 
each 
_ wast 


mort 


fed. 


_ wast 


these 
excl 
there 
of p 
this 

cool 
have 


| mor 


ratic 


| ing 


and 
intr 
poir 
coul 


Tra 


sma 
the 
swil 
Oct 
sacl 
Tw 


SO 





rial is | 
cured | 
such a 


S 


NN CO 


Pe ee ee i 





‘with ) 
} Were { 





The Transport of Potato Silage 


P. T. G. Twiss, B.Sc. (Acric.) 
Ditton Laboratory, Agricultural Research Council 


Experiments suggest that potato silage can be easily and cheaply moved in 
bulk over any reasonable distance. Packaging the silage for transport in 
paper sacks or in steel kegs has not been very successful. 


WHATEVER the state of the home market, not less than two-thirds of a 


- million tons of potatoes unavoidably remain on farms in the United Kingdom 
_ each year; some are fed to livestock, the remainder discarded as unusable 
waste. In glut years, the unsaleable tonnage may be very large indeed; 


more than once during the past decade it has exceeded two million tons. 
These potatoes can be preserved by ensiling, but the silage still has to be 
fed. The outstanding difficulty is that the greatest quantities of surplus and 
waste potatoes arise on farms carrying few, if any, livestock; furthermore, 
these farms tend to be concentrated in certain parts of the country, to the 
exclusion of farms depending largely on bought-in feedingstuffs. Of course 
there is nothing new in the movement of stock-feed potatoes from the areas 
of production to stock-carrying farms in other parts of the country, but 
this trade has never been entirely satisfactory. As potatoes are usually best 
cooked before being fed to stock, the buyer must be properly equipped and 
have enough labour at hand to cook them. Farmers thus equipped will buy 
more or less the same quantity of stock-feed potatoes each year to make 
rational use of their equipment; others are hardly potential customers even 


_ in glut years, when it is most desirable thet surplus potatoes should be sold 
- and when they are correspondingly cheap. The Potato Marketing Board’s 
' introduction to this country of mobile continuous cooking machinery 


pointed the way to overcoming these difficulties, provided that potato silage 
could be transported as easily as raw potatoes. 


_ Transport in paper sacks and steel kegs 


Consideration was given first to the use of unit containers for silage 
because of the large potential market which was believed to exist amongst 
small livestock farmers—many of whom are already accustomed to using 
the well-known Tottenham pudding (cooked and partially dehydrated 
swill in returnable metal trays). In trials carried out between June 1959 and 
October 1960, two types of container were tested; multi-wall kraft paper 


_ sacks, and steel kegs of the kind used to contain 1 cwt of lubricating grease. 
_ Two kinds of paper sack were tried: a plain one with a loose polythene 
_ liner, and a special one having the innermost ply impregnated with polythene. 


Both sacks were closed by bunching the necks and applying a twisted wire 


_ tie (after sealing the loose polythene liner with sticky tape, where 
_ appropriate); the steel kegs had the familiar clip fastening. Hot material 


straight from the cooking machine, as well as silage made the previous day 
so that it had cooled to about 90°F, was tried in each type of container. 
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There was no significant difference in the behaviour of the two varietie 
of paper sack, either immediately after filling or later. It was found, however, 
that although both types of sack were the same size, the loose polythen 


liner type could be filled with only one-third of the quantity contained jp J 


the impregnated liner type. Those sacks filled with hot potatoes leaked 
badly and the paper became very soft, so that extreme care was required to 
prevent their being broken (the loose polythene liners, which it was thought 
would be waterproof, failed at the seams): those filled with the cool silage 
were easier to handle, but some broke open nevertheless (including 4 
number in which the loose polythene liner again failed at the seams). 

The filled sacks were transported about sixty miles by truck and then 
stored under an open-fronted shed. In one month they deteriorated s 
much further that it was virtually impossible to handle any of them. Leakag 
was considerable and the exudate attracted rats and flies. However, despite 
this and despite the fact that the silage developed a very strong superficial 
growth of moulds, the material itself remained sound, with an excellent 
“nose” and taste. The pH of both hot and cold filled lots was about 34 
after one month’s storage, lactic fermentation having progressed normally 
despite the small quantity of silage in each sack—no more than 28 Ib in the 
loose polythene liner type and 84 Ib (6 stones) in the impregnated-ply 
type. 

The steel kegs, which were 15 inches in diameter and 20 inches high 
(2 cu. feet), were almost filled, to 112 lb gross weight. They were filled at the 
same time as the paper sacks and transported and stored with them; they 
were stored for seventeen months. For convenience, the kegs were carried 
on their sides during the journey; some of them leaked slightly, although 
each keg-top had four clamp-like clips and a foam rubber gasket. 

The first kegs were examined three weeks after filling. No difference was 
apparent between the silage filled hot and that which was cooled before 
filling. In both cases there was a strong growth of mould over the exposed 
surface; the material underneath appeared to be perfectly sound, however, 
with a pleasant taste and a strong lactic smell. Liquid had drained to the 
bottoms of the kegs and was standing about eight inches deep. The un 
protected metal inside the cans appeared to have been affected by the silage, 
looking like steel treated with phosphoric acid or a similar rust 
preventative material. 

Further kegs were examined in midwinter, after six month’s storage. 
Both kegs and silage appeared in exactly the same condition as at the first 
examination, except that some rust was apparent on the few square inches 
of keg interior exposed above the silage. The remaining kegs were examined 
seventeen months after filling, following storage through two summers and 
the intervening winter. Drainage had been so thorough that the silage above 
the eight or nine inches of liquid at the bottom of the kegs was very dry and 
rather unappetizing: it was perfectly sound, however, and there was no 
reason to suppose that animals would not have taken it readily, at least 
after the liquid had been mixed with the drier material above it. Spoilage 
due to mould growth extended some five inches below the surface and was, 
therefore, appreciable (approximately 12 per cent) at the time of this 
examination. The exposed portion of the keg interior was very heavily 
rusted; the remainder had the “phosphated” appearance already described. 
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THE TRANSPORT OF POTATO SILAGE 


Paper sacks: a second trial 


Although the outcome of the first attempt to pack potato silage in paper 
‘sacks Was not very encouraging, it was considered at least to justify a further 
trial, using silage that was several months old and therefore quite cold and 
reasonably well drained. Sacks of the impregnated ply type were chosen. 
In an attempt to prevent or greatly reduce the growth of mould on the silage, 
the mouths of the sacks were sewn, rather than bunched; additionally, 
the stitching of half of them was pasted over with a strip of paper. 

The filled sacks were again transported some sixty miles by truck and 
stored under an open-fronted shed, where they were kept under observation 
for nine months. The trial was started in January, so that the first four 
months of storage were at temperatures typical of the winter and early spring. 
The first examination was carried out at the end of April, ten weeks after the 
sacks were filled. The addition of the paper strip over the stitching had 
apparently made no difference at all to conditions within the sacks. The 
silage in both types was covered with a heavy growth of green mould; in 
both, the pH was about 4.0. To ensure that only adequately drained silage 
was filled into the sacks, material had been taken from the top of a silo 
which was itself well drained. Despite this, a considerable amount of free 
liquid accumulated. The silage appeared sound, however, with an acceptable 
sharp taste and a mild lactic smell: one of the sacks opened had a very 
slight smell of putrefaction, but there was no discernible difference between 
its contents and those of the other sacks examined. 

Throughout the summer, the sacks remaining in the trial appeared sound; 
there was very little exudate visible, and apparently no infestation by flies. 
It was therefore a surprise to find on opening the sacks in mid-October, 
after nine months’ storage, that the silage was completely putrid and that 
much of it contained pupa cases, showing that it had, in fact, been infested. 
Throughout the period of this second trial, the sacks could be handled 
without fear of breakage, provided care was taken; the amount of care 


‘necessary, however, was such that there would inevitably have been many 
_ breakages under ordinary commercial handling conditions. 


Transport in bulk 

In mid-January 1960, a silo which had been filled with steamed potatoes 
at the beginning of the previous October was opened (when the contents 
were found to be in perfect condition) and 6 tons of the silage loaded on 
to an open tipping lorry. The undisturbed silage appeared to be rather dry 
but the amount of drainage from it after it was loaded was surprising; this 
started while the lorry was being loaded and continued fairly steadily until 
the load was tipped, five hours later. The lorry travelled about 40 miles: 
there was a hard frost throughout the day, but the weather remained dry 
and the load was not sheeted. It was re-ensiled in the shape of a small clamp 
between retaining walls. The clamp was covered with a stout polythene 
sheet which was weighted down with a 4-inch layer of soil. There was some 
drainage from the clamp, but much less than would have been expected 
from freshly ensiled potatoes. 
When the clamp was opened at the end of April, the silage was found to 
be in perfect condition with virtually no wastage whatever; even the boundary 
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THE TRANSPORT OF POTATO SILAGE 


layers were quite free from mould growth and putrefaction of any sor} 


The silage was rather dry, with a dry matter content of 26-9 per cent, | 
had an excellent “nose’’ and taste (pH = 3-9), and was judged to be idey 
for feeding—an opinion subsequently confirmed when it was included jp 


the ration of fattening bullocks, The animals took to it very quickly, soon | 


preferring it to the pea haulm silage they were receiving at the same time, 


Bulk handling successful 


Although carried out on a limited scale, these trials clearly show the}! 


feasibility of transporting potato silage in bulk over an appreciable distance 
and of re-ensiling it for feeding at a later date. For such a bulky feeding. 
stuff, the cost of transport is of the greatest importance if the selling price 
is to be sufficiently attractive to clear large tonnages and yet leave the seller 
a profit. Although potato silage of equivalent feeding value occupies 1} 
times the volume of barley meal and 2} times the volume of barley grain, it 
occupies only a little over one-half the volume of raw potatoes—a fact of 
great economic significance, for the saving in transport costs on long hauls 
should substantially offset the cost of steaming. A road haulier’s costs are 
not, of course, based solely on volume; the lowest quotations per ton, 
however, are to be obtained for goods which enable lorries to be loaded to 
their maximum weight-carrying capacity. Potato silage in bulk should also 
be attractive to hauliers on the grounds that, unlike raw potatoes in sacks 
(or silage in unit containers, for that matter), it can be loaded rapidly with 
the aid of a fore-loader and unloaded even more rapidly by tipping—thus 
enabling a quicker turn-round of vehicles and hence reduced costs. 


Small containers unprofitable 


The results of the trial suggest that potato silage could be sold in steel 
kegs, but for profitable trading it would be essential to reduce the wastage 
from mould growth to well below the level experienced in the trial (12 per 
cent). Further work is needed to establish how this might be done. Kegs 
holding only 1 cwt impose a heavy charge on the silage, but appreciably 
larger ones which would reduce this overhead would necessitate mechanical 
handling. Paper sacks might be used successfully, but machinery would 
have to be developed for filling them completely before closing: closure 
by means of adhesives mechanically applied might reduce wastage consider 


ably, but the method cannot be tested readily on a small scale becaus) 
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of the special machinery required. Again, the handling qualities of the 
paper sacks might be improved if the silage was first passed through @ 
de-watering press. However, the use of paper sacks is unlikely ever to b 
economic, or attractive to the farmer: the necessity of handling only cold 
silage and the need for the specialized filling machinery to be fully mobile 
impose too great a handicap. The attractiveness of bulk handling accentuates 
the disadvantages of unit containers. 

The Potato Marketing Board provided the silage and the bulk transport used in thes 
trails. Paper sacks and technical advice were supplied by Medway Paper Sacks, Ltd. Th 


silage transported in bulk was re-ensiled in co-operation with East Malling Research 
Station. 
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More Food from Grassland 


} PROFESSOR M. McG. Cooper 
University of Durham 


Professor Cooper compares our approach with that of other countries to the 


problems of growing and utilizing grass, and glances at our production 
potential. 


PASTURE is the most important single crop in world agriculture, and for 


’} many countries its exploitation through sheep, cattle and goats is a principal 


‘source of income. Sometimes, however, it can scarcely be designated a crop, 
for.instance in the nomadic areas of Africa where natural growth of pastures 
js. accepted like water and fresh air, without any conscious effort towards 
improvement on the part of the herdsman. At the other end of the scale, as 
in New Zealand, pasture is a climax crop and great efforts are made to 
) maintain a high level of productivity. 

In New Zealand pasture is mainly permanent or of very long duration, 
but in other countries where there is a greater pressure on land, pasture 
becomes a rotational crop, integrated with tillage cropping; under these 
conditions it may have a duration of only a few months (for example, 
berseem in the irrigated areas of the Nile Valley) or it may have several 
years of life, as in the British ley-farming system. Here pasture has more than 
its direct function of providing food for livestock, for it has also another of 
restoring structure and fertility to land that has been exhausted by cropping. 
In this, legumes are of enormous importance because of the capacity these 
plants have to fix atmospheric nitrogen, not only for their own use but also for 
that of companion grasses, as well as for the use of a following crop. 

In this soil enrichment process the grazing animal has an important part 
to play, for a high proportion of the plant nutrients, especially nitrogen and 
potash, are returned in the excrement to give a high availability of plant 





ciably | food. Stapledon, in preaching the doctrine of ley farming in Britain, repeatedly 
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stressed the part of the clover ley and the grazing animal in building up soil 
fertility; while Sears’ work in New Zealand gave factual evidence of its 
importance in sustaining productivity in established grass. 

Temperate agricultural zones with reasonably adequate soil moisture are 
fortunate in having a wide variety of legumes which may be sown alone or 
'as companions to grasses; but in tropical areas one of the biggest problems 
in pasture improvement is the introduction of edible leguminous plants, 





to be| With a high degree of persistence, which will be companions to grasses. 
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fertilizers, though generally efficacious, is expensive. One can appreciate the 
value of the legume in this context when one remembers that, under favour- 
able temperate conditions, white clover in mixed swards will contribute a 
nitrogen equivalent of a 15-25 cwt dressing of sulphate of ammonia per acre. 


| ci Unfortunately for those parts of the world, the application of nitrogenous 


The grazing animal 


It is not easy to generalize on the broad problems of increasing pasture 
productivity because of the wide variety of conditions under which it is grown. 
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MORE FOOD FROM GRASSLAND 


Not only do these conditions affect pastures directly, but also the animak 
that graze them. For example, it might be possible in some tropical area ty 
create a good pasture but we can not expect to obtain the level of milk produ. 
tion that we would get from the same amount of nutrients grown under temper. 
ate conditions, because we have no high producing dairy cattle that are adapted 
to tropical conditions. Pasture is not an end product in itself but an inter. 
mediate product in the process of producing milk, meat and fibre, and s0 its 
utilization everywhere is conditioned by the general well-being and genetical 
quality of the stock that graze it. 

Unfortunately, though we know that the grassland areas of the tropig 
and sub-tropics have an enormous potential, we are still very far from 
realizing it. Apart from the first problem of improving the quality and 
quantity of pastures and extending their availability, either in situ or as 
conserved products, there are vast problems of animal disease control and 
of livestock selection—as well as the socio-economic problems of encouraging 
indigenous peoples of these areas to apply what is already known to making 
their grassland more productive. 

Considerable progress has been made already in several directions, such 
as immunization programmes for disease control in cattle and sheep, the 
development of productive new breeds like the Santa Gertrudis cattle with 
a high measure of heat tolerance, and the introduction into new areas of 
promising species like pangola grass and centrosema. In some of the more 
favourable tropics, e.g., the West Indies, Brazil and Queensland, some 
impressive results have already been obtained. Queensland, with a strong 
economic incentive to give momentum to the work, has probably the most 
impressive record of all. Fortunately it is not bothered with tsetse flies, and 
with them trypanosomiasis, as are large areas of tropical Africa. An effective 
control of this disease would effectively double cattle productivity in the 
tsetse belt of Africa. 

Another huge category of natural grassland has its own special problems, 
This is to be found in semi-arid areas of countries like the United States, 
Russia, Australia and North Africa. Here, in the absence of irrigation, mois- 
ture is the principal limiting factor, and extensive grazing must be practised. 
The recent World Grassland Congress has shown that very considerable pro- 
gress is being made with such pastures through the introduction of new 
plants and controlled grazing. Conditions, however, are generally unfavourable 
for the intensive methods that are adopted in more favourable areas, such as 
top-dressing and close subdivision. The emphasis must be on livestock which 
are well adapted to such conditions, such as Merino sheep. One of the big 
problems in such areas is the creation of emergency reserves of fodder to 
safeguard against droughts, with their often catastrophic losses of stock. 

After the problems of such difficult environments, those of the temperatt 
grassland areas, where there is a reasonably adequate rainfall, appear to & 
trivial. Yet in these regions we are very far from realizing the economi 


potential of pasture, except perhaps in the Netherlands where a sever} 





pressure on the land is being met by a body of farmers with a good knowledg 
of the principles of pasture and livestock management. It is true that ther 
are many farmers in Britain, New Zealand and Australia who are gettin 
first-class production from their grassland, but invariably they are well out 
numbered by neighbours who still have a long way to go. It is generall 
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MORE FOOD FROM GRASSLAND 


rimal characteristic of grassland farming that there is a wider range of production 
eng and profitability than there is in cash cropping because of the complexities 
4 that animals introduce. It is not easy to be a top-grade grassland farmer. 

Per. 


lapted ; 
ian ' Two basic problems 


soits} Basically, the problem of producing more from pastures boils down to 
eticall two main issues. The first is production of more grass of high nutritive value, 
and the second is the more efficient utilization of what is produced by 
‘Opics} appropriate methods of grazing and conservation and by good livestock 
from} husbandry. On the production side the principles are well defined. Good 
‘and? pastures will not grow in waterlogged or acid soils, so these faults must be 
or as} corrected. If soil fertility is deficient, not only is the balance of species upset 
| and} with the encouragement of less desirable species, but also, total production 
aging} falls. 
aking} Formerly we thought of soil fertility in terms of the three major elements, 
nitrogen, phosphorus and potash, but research over the past decade has 
such} shown that minor elements such as sulphur and molybdenum may have a 
, the! critical effect on pasture productivity. On some soils in New Zealand, for 
with} instance, the application of no more than a few ounces of molybdenum per 
as of} acre, on land that was otherwise adequately fertilized, has more than 
more} doubled productivity because of the role this element has in influencing 
some) vigorous clover growth. Without a good growth of clover, the only alter- 
rong| native to high production is a heavy application of nitrogenous fertilizers, 
most? but in countries where these are expensive in relation to the value of the 
and} production their use becomes uneconomic. 
ctive 
' the} Fertilizer nitrogen 
she This raises a current issue in grassland practice, namely the conflict of 
re thought regarding clover and fertilizer nitrogen. Under reasonably good 
ik. British conditions a ryegrass/white clover pasture, without artificial nitrogen, 
ised will produce about 6,000-7,000 Ib of dry matter per acre at the grazing stage. 
ilk If small quantities of nitrogen are applied, i.e. 3-4 cwt of sulphate of ammonia 
newt Per acre, there will not be an appreciable increase in yield, though, according 
abl to the timing of application, there may be a better spread of yield which 
hat MAY be an economic advantage. It is only when considerably heavier rates 
hi 4) of application are made that there is an improvement in both amount and 
th spread of production. Repeated dressings at intervals, amounting to not less 
: 6 than 10 cwt of sulphate of ammonia per acre per annum, will, under British 
| conditions, raise dry matter production by about 50 per cent, i.e. to a level 
ole of 9,000-10,000 Ib. Under New Zealand conditions this level of production 
; is obtained without the use of bag nitrogen, and this is a reflection among 
i other things of the very much longer growing season in that country. 
vel Because the cost of fertilizer nitrogen in New Zealand is high, management 
dea 8 directed towards maintaining a vigorous growth of clover in pastures. In 
. Holland there is a very different approach, for the emphasis there is on 
tin fertilizer nitrogen. This is a reflection of several factors, including the low 
va cost of fertilizer nitrogen, the less favourable conditions for clover growth, 
alh and the emphasis on dairying which is the most intensive method of convert- 
ing pasture into a saleable product. In Britain, the tendency is to follow a 
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MORE FOOD FROM GRASSLAND 


compromise between the Dutch and New Zealand systems—i.e. to wh 


liberal nitrogen dressings on early growing species like Italian ryegrass, an/ 


There is, however, a small group of dairy farmers who follow Dutch practice, 
and usually these are the men who achieve a very high level of production 
per acre. 


Grass. utilization 


Turning now to methods of utilizing grass, here again there are difference 
of opinion as to the best system of grazing. It can be said fairly definitely 
that the most productive system is one that allows the leaf to do two jobs, 





Dr. \ 


' Congre: 
to rely mainly on clover with the longer general-purpose types of pastur.} 


weight 
techniq 
questio: 
with pt 
present 
popula 
do tod 
ment b 
potenti 
Gras 





ie., feed the parent plant as well as the grazing animal. This will usually 
involve some form of rotational grazing, either by the use of the fold fence 


or close subdivision. The aim should be to graze a pasture fairly quickly bu} 


not necessarily completely, and then to give a period of recovery. At the same 


time management should seek to offer leafy growth to stock at all times 


because once a pasture runs to head quality falls. This involves a judicious 
use of the mowing machine, not just for conservation but to keep pastures 
juvenile. It is here that silage-making is so valuable because it gives younger 
and more vigorous aftermaths. 

It is in the provision of a leafy succession of nutritious pasture that the 
skill of the good grassland farmer is demonstrated. Under British conditions 
he can easily achieve a net output of 500 gallons of milk per grassland acre, 
while under the more favourable New Zealand conditions yields of 70 
gallons of milk are possible. Average levels are probably at about half these 
figures and indicate the tremendous scope that exists for increased production. 
It is important to remember that high production per acre is obtained by 
high stocking rates rather than from high individual production, a fact that is 
not sufficiently appreciated by a great many farmers. This accounts for some 
of the prejudice that exists among livestock fatteners against intensive grazing 
methods, for it is generally the rule that better finish can be obtained from 
non-rotational than from rotational grazing. 

The explanation for this is possibly a disturbance factor through the 
movement of stock, and with it fluctuations in plane of nutrition as one 
pasture is eaten out before a transfer to a fresh pasture. It was to avoid. this 
fluctuation that the new technique of rotational creep grazing for lambs was 
evolved. In this the lambs, while they are on their mothers, have preferential 
access to fresh grazing before the ewes are allowed their turn. Liveweight 
gains exceeding 800 lb per acre have been achieved in the North of England 
by this method, which is probably the most efficient means we have of 
converting pasture into meat. 

Reference has been made to the toll of disease under tropical. conditions 
Temperate grassland is not without its own disease problems, but fortunately 


enormous strides have been made in their control. There are now effective |, 


vaccines for the enterotoxaemias, and most of the parasitic worms can 
controlled by drenching or by management. The most serious group, with 
only incomplete control, are the so-called metabolism diseases such as grass 
tetany. Even: here considerable progress has been made in getting a — 
understanding of cause and prevention. 
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MORE FOOD FROM GRASSLAND 


» Dr. William Davies, in a plenary paper at the Eighth World Grassland 
‘Congress, forecast that production figures of the order of 900 Ib of live- 
weight increase would be feasible from an acre of grassland if all known 


techniques were applied. The evidence does not deny this but the essential 


question to be answered is: can such levels be achieved economically and 
with profit to the farmer? The answer is probably in the negative at the 
/present time, but as the pressure on land grows with increasing world 


“| population, and we come to value milk and meat even more highly than we 


do today, the incentive will be there, along with more enlightened manage- 


snge} ment both of livestock and pastures, to realize to a much greater degree the 


potential of the world’s pastures. 
| ..Grassland management was no more than an art up till 30 years ago. It 
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still remains so for many farmers, and it is not always a very well executed 
art, but thanks to the work of a large body of research workers there is a 
growing body of knowledge which makes the management of pasture 
a science. When this is more generally understood, then we will realize 
more of its potential in the form of milk and meat. 


This article is reprinted from the current issue (Vol. 4, No. 1) of Span, by kind permission 
of the Editor and the author. 
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NATIONAL GRASSLAND DEMONSTRATION 


Thanks to the generosity of the Yorkshire Agricultural Society, the next National 
Grassland Demonstration will be held on their showground at Harrogate on 
Tuesday and Wednesday July 5th and 6th, 1962. 

Its sponsors, the Shell Chemical Company, hope that the demonstration will 
become a permanent feature of the farming calendar and take place regularly every 
two years, 

As in 1960, so in 1962 there will be working demonstrations in the field of 
} methods of silage-making and haymaking. There will also be an advisory exhibit 
and an exhibition of static machinery. 
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Farming Cameo: Series 2 


37. Brackley District, Northants 


G. C. R. GIBSON, N.D.A. 
District Advisory Officer 








BRACKLEY district lies almost in the centre of England, in Northamptonshir, 
bounded roughly in the north by the Watling Street and by Warwickshir, 
Oxfordshire and Bucks on the west, south and east. It covers about 120,00 
acres, and has barely 30,000 people. The largest towns are Brackley ani 
Towcester, both with populations of around 3,000, and in pre-war days th 
main “industry”, apart from agriculture, was hunting. The land being 90 per 
cent permanent grass with good thorn hedges was ideal for the sport and 
the Grafton and Bicester hunts, whose home it is, were two of the most 
popular in the country. Many of the farms produced hay for sale to the 
hunting stables as a major source of income! 

The land is undulating, rising to about 700 feet in the west, at the highest 
point in the county, and falling to around 300 feet in the river valleys. Three 
of England’s great rivers, the Thames, Ouse and Severn, all have part of 
their catchment areas within the district, which is the source of several of 
their tributaries. Apart from a small area joining Oxfordshire, which is on 
thin Corn Brash, most of the soils are mainly suitable for grass and livestock 
farming. They are of very mixed origin, varying from the very heavy Lower 
Lias clays on the Warwickshire border to pockets of Northampton Sand 
and thin Middle Lias Ironstone soils, all frequently occurring within the} 
same parish. About a third of the district is derived from Oolitic Limestone 
with overlying drift soils of varying depths, from thin gravels to very heavy 
boulder clays. Most of the soils are of low fertility, being particularly low in 
phosphate. The Middle and Upper Lias areas are also very acid. \ 

The farms are generally large. Before 1939 this area was one of the main{ 
store cattle raising areas for the Eastern Counties fattening yards, but in the 
past twenty years there has been a revolution in the farming. The farms are 
still mixed in character, but many are now producing corn, milk and fat 
lamb and the vast majority are following a system of ley farming. On the 
larger farms this is mainly of leys of three to five years, followed by two to 
four years of corn, depending on the soil type and the livestock enterprise. ) 
This, together with the increased use of fertilizers and the intensification of 
stocking, has led to a considerable improvement in the farming standard and 
in more recent years to a greater degree of specialization. Three, or at most 
four, enterprises are now being followed on many farms, compared with the 
six or seven which was the general rule in former years. 

Large sums are now being spent on the improvement of farm buildings! 
with the help of Government grants. From being an area of large estates 
with 90 per cent of the farmers tenants, the position has been completely 
reversed in the past 20 years. Many of the building improvements are done 
with farm labour by owner-occupiers. Much of this new building is resulting 
in the greater intensification of all forms of livestock farming and the better 


100 











utiliza 
indoo! 
in eve 


scarce 
120 a 


} 
consid 


lamb | 
thoug! 
Almo: 
distric 

The 
and k 
intens 
the la 
type, 
Wilts! 
be fat 
popul 

The 
produ 
large 
dairy 
Heref 

Pro 
extrac 

Sil 
in the 
half 1 
every 
land. 
Com: 

Me 
throu 
Norn 
enclo 
one < 
was, 
howe 
Oxfo 
prob 


Nest | 
pigeo: 
destrc 
Lasts 
in cor 

If 
there 





hire, 


000) 
and 
3 the} 
per 
and 
host 


hest 


t of 
l of 
On 


wer} 
and) 
the 
one 
avy 
y in 





ain 
the 
are 
fat 
the ) 
) tof 
ise, ) 





ind 
ost 
the 


«| 


ely 
ne 
ng 
ter 








FARMING CAMEO SERIES 2: 37. BRACKLEY DISTRICT, NORTHANTS 


utilization of labour. New techniques with slatted floor housing for cows, 
indoor wintering of sheep, sunken milking parlours and self-feeding of silage 
in every conceivable form are being developed. Labour has always been 
scarce, and the permanent labour force is now only about one man to 
120 acres. This has meant a tremendous increase in mechanization and a 
considerable reduction in the acreage of roots grown. Milk selling and fat 
lamb production have largely replaced the raising of store cattle and sheep, 
though beef production still plays an important part on the larger farms. 
Almost every system of beef production and calf rearing is practised in the 
district. 

The sheep population, always high, has doubled in the past ten years, 
and keen interest is taken in any technique enabling sheep to be kept more 
intensively. The breeds, like the farming, are very mixed but most favour 
the larger grassland ewe. The Scotch Half-bred, Clun, Masham or Kerry 
type, crossed with a Suffolk tup, is most usual, though crossing with a 
Wiltshire Horn ram is still popular in part of the area where lambs are to 
be fattened early off grass. The Welsh Half-bred is becoming increasingly 
popular. 

The main dairy breed is rapidly becoming the British Friesian, and the 
production of dairy heifers for sale is an important enterprise in one fairly 
large section of the district. While the majority of beef is raised from the 
dairy herds, single-suckling herds of Aberdeen-Angus, Beef Shorthorn, 
Hereford and Devons are all kept, mainly on the larger farms. 

Probably half the farmers in the district are of Irish, Welsh or Scottish 
extraction. 

Silverstone, now widely known in motor racing circles, is also remarkable 
in that it consists of many small holdings in an area of large farms. At least 
half the income of these holdings comes from the sale of timber, almost 
every farmer having his own timber yard as well as from 50 to 100 acres of 
land. Forestry is still of some importance in this area and the Forestry 
Commission own some hundreds of acres within this and adjoining parishes. 

Many of the sites or remains of medieval castles are still to be found 
throughout the district, and many of the parish names are derived from 
Norman owners. During the sixteenth and seventeenth centuries, before the 
enclosures, wool was the great industry of the Midlands and Brackley was 
one of the centres for marketing it. The present Town Hall, built in 1710 
was, in fact, a wool market. The main market now serving the district, 
however, is Banbury, which lies only a mile or so over the border in 
Oxfordshire: with its excellent facilities for marketing livestock it is now 
probably the biggest of its type in the country. 


DANGER FROM OVERHEAD ELECTRICITY LINES 


Nest destruction in the breeding season is one of the most effective ways in which wood- 
pigeons can be controlled. The method generally employed is to poke out the nests and 
destroy the eggs, and when these birds nest in trees a long pole is used for the purpose. 
Last spring a young farmer was killed instantly when a pole he was using accidentally came 
in contact with overhead electricity lines. 

If this method of nest destruction is used the greatest care must be taken to see that 
there is no risk of the pole touching, or nearly touching, overhead lines. 
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Stock Buildings: Insulation and 
Ventilation 


Most of the animals we keep on our farms would benefit considerably by 


being housed in buildings which would keep them warmer than they are at | 


present. While this is generally true for all stock, it applies particularly to 
calves, piglets, fattening pigs and poultry. There is still a need for much 
research on this matter, and most of such scientific work as has been done in 
the past 10-15 years points fairly conclusively in this direction. Optimum tem- 
peratures of around 50°F are quoted for calves, between 70°F and 80°F for 
piglets, and between 65°F and 75°F for fattening pigs. Day-old chicks seem 


than this do not have a very adverse effect on their subsequent performance, 
Laying hens and broilers are best kept at temperatures between 50°F and 70°F. 

For certain stock, e.g., young chicks and piglets, it is a simple and economic 
proposition to achieve the temperatures outlined above by providing 
artificial heat. Even here, production costs can be lowered and environ- 
mental conditions improved by taking steps to keep in as much heat as 
possible. In calf-houses, piggeries, broiler, deep litter and battery hen- 
houses the source of heat must be the animals themselves. A sty of ten bacon 
pigs will produce as much sensible heat as a 1 kW electric fire. This is quite 
enough to keep them warm and snug if it is kept where it is wanted and not 
allowed to leak out through poorly constructed uninsulated walls and roofs 
or be blown away by draughts from ill-fitting doors and windows. 

Building for warmth begins at the planning stage. So long as there is 
sufficient room for healthy movement and for the stockman to gain access 
for feeding, supervising and mucking out, the more animals you can keep in 
a given volume of space the better. This is where a nice balance must be struck 
between the requirements of good husbandry, which call for a minimum 
space to help raise the temperature, and the needs of labour economy, which 
may call for more room to enable tractor-mounted tools to be used for, say, 
mucking out. Recently, there has been a tendency to place undue emphasis 
on labour economy, and many buildings have been enlarged to permit the use 
of mechanical aids. If this leads to lowered temperatures and so lower food 
conversion rates, then the economy is far to seek. 

Having got the maximum heat into the building by housing the greatest 
number of stock, it is important to keep it there. Heat will escape from the 
building in three ways. A certain amount of it will go as latent heat in the 
vapour in the air. This is quite unavoidable. A certain amount more will go 


to raise the temperature of the air which will finally have to be extracted to | 


make room for fresh air. A certain amount will leak away from the fabric 
of the building. Just what proportion of the available heat will escape by 


each method it is impossible to say. It depends so much on the conditions | 


obtaining in an actual house. In a well-insulated building probably most of 
the heat is lost through the air changes. In an uninsulated house as much as 


102 





. pon 
| This g 


TEs 











| the gr 
» import 


The: 


. fibrou: 
adam 


certain 
time. I 
ible. Ih 
preven 
insulat 
water 
under1 
Ins 


_ much 
to do best at temperatures in the region of 94°F, though temperatures lower / 


openil 
down. 
ventilé 
air for 
and v: 
buildi 
a well: 
(c.f.m 
It is, 
are ré 
smelly 
ventil; 
As th 
practi 
frequ 
ventil 
lower 
ventil 
shoul 


 draug 


Co 
come 
point 


- holdi 


build 
The 1 
rate « 
This 
well. 
remo 
bette: 


uch 


ein | 
em- | 
for | 


em 
wer 
ace, 
rr 


mic | 
ing | 


on- 
as 


on 
lite 
not 


ofs | 
_ As this varies from hour to hour, so also will the ventilation rates, and it is 


€S5 
in 
ck 
m 
ich 
ay, 
sis 
Ise 


est 


he 


g0 


ns 
of 
as 


to 
ric 





YOUR FIXED EQUIPMENT 


60 per cent of available heat may be lost through the fabric of the building. 
' This gives some indication of the importance of insulation. Heat rises, so 


the greatest potential source of heat loss is through the roof. Next in 
_ importance are the walls and lastly the floor. 


There are many types of insulating material, all of a more or less open, 


» fibrous or cellular texture. This means that they are also hygroscopic. Now 
'adamp material is never as good an insulator as a dry one. In addition, 
| certain materials will tend to rot and decay if kept damp for any length of 
/ by | 
e at | 
y toy 


time. It is therefore most important that all insulators be kept as dry as poss- 
ible. In the walls and roof a vapour barrier must be provided on the inside to 
prevent the moisture from the stock rising into the material. In the floor the 
insulator must be protected not only from the urine and washing-down 
water on the top side but also from any dampness rising from the ground 
underneath. 

In summer time satisfactory temperatures can usually be achieved without 
much regard to the degree of ventilation. Indeed it is frequently a matter of 
opening all available doors and windows in an attempt to keep temperatures 
down. But in winter satisfactory temperatures can only be achieved with 
ventilation kept at a minimum rate consistent with providing sufficient fresh 
air for the stock. What is needed is enough fresh air to remove the mositure 
and vapour produced by the stock and to keep the relative humidity in the 
building at an acceptable level. Very little air is needed for this purpose and in 
a well-insulated building ventilation rates as low as 8-10 cubic feet per minute 
(c.f.m.) per bacon pig and | c.f.m. per broiler will be found satisfactory. 
It is, however, essential that these rates should not fluctuate much. If they 
are raised the temperature will drop. If they are lowered an unpleasant, 
smelly and damp atmosphere will result. With natural ventilation, the 
ventilation rate is bound to depend on the outside wind speed and direction. 


practically impossible to achieve the low rates quoted above without 
frequently encountering smelly damp conditions. For this reason, natural 
ventilation rates are usually set far higher than they need be with a consequent 
lowering of temperatures. The only satisfactory way to ensure the low 
ventilation rates necessary for high temperatures is with electric fans. These 
should be positioned so as to ensure an even regular air change without 
draughts. 

Condensation takes place when a warm, moisture-laden atmosphere 
comes into contact with a cold surface. Tnis lowers the air temperature to a 
point at which it is saturated and has to give up some of the vapour it is 
holding in the form of droplets of water. The atmosphere in a heavily stocked 
building is bound to be moisture laden, i.e., have a high relative humidity. 
The risk of condensation can be reduced in two ways. Either the ventilation 
rate can be increased in the hope that the relative humidity will be lowered. 
This is not always the case and anyhow it will tend to lower temperatures as 
well. Alternatively, the cold surfaces which cause condensation can be 
removed by insulation, double-glazing, etc. This latter course is by far the 
better. 

M. F. TILLEY 


103 

















At the Farmers’ Club 


Slatted Floors and Other Forms 
of Bedding 





AT the Farmers’ Club on 12th April Mr. Peter Buckler, B.Sc. (Agr.), N.D.A. : 


forecast a great revolution in livestock husbandry during the next decade, in 
which changes in the materials and method of bedding will be associated with 
advances in the mechanization of handling bulky foods such as hay and 
silage. Short-strawed cereals and combine harvesting have brought a serious 
shortage of straw, which may now cost from £5 to £10 per ton. In winter each 

cow in the cowshed needs 5-15 cwt, in covered yards 10-70 cwt, or in partly- 
covered yards 12-50 cwt. 

“T would not suggest that the man with plenty of straw, buildings and | 
labour should depart from tradition”, said Mr. Buckler, “and often our | 
objective can be achieved more cheaply ‘and equally satisfactorily by modify- | 
ing existing methods of housing rather than by throwing tradition over- 
board’’. Thus a 3 to 1 mixture of sawdust and shavings can halve bedding 
costs in the cowhouse. Other alternatives being developed include mats or 
flooring of rubber. 

In covered yards, consumption can be reduced to 5-15 cwt per cow by 
strawing only the lying area. The concrete exercise yard must be kept clean. 
Alternatively, the entrance to the strawed area can be restricted by a dwarf 
wall with a 15-foot gap. A raised apron in front of feeding racks and troughs 
has given a 30 per cent saving in bedding. With a pebble bed under the 


straw to aid drainage, consumption has been reduced to only 7 cwt per cow. | 


For deep litter, materials and labour cost one farmer 6s. 4d. per cow 
daily, as compared with 12s. 7d. for straw. 

“To me, and to all those who delight in the appearance of a contented 
herd and believe that contentment is essential for successful animal 
husbandry, this seems the best solution to the straw problem for dairy cows 
in a yard.” Failure with deep litter may be due to a low, ill-drained site, cold, 
draughty buildings prone to condensation and roof drip, and insufficient 
room per cow. At least 125 sq. feet each is needed. The litter must be culti- 
vated not less than twice weekly and should generate a temperature of at 
least 100°F. Building costs are however fairly high, and the labour saving 
relatively small. 





| 





The bed and breakfast system, where the cows lie on a 9-inch bed of | 


sawdust and shavings on top of the silage, to which they help themselves at 
ground level, is favoured more by reduction in building costs and increased 
output than by savings in litter and labour. Some Devon farmers use sea 
sand instead of straw. 


Slatted floors have been used in Iceland and Norway for many years, to | 


reduce labour, increase stocking and make the animals comfortable. They 
are now receiving much attention here. Training the cows is important if 
the system is to be a complete success. Other points are warm, draught-free 


and sound construction, adequate space according to the animal’s size, and | 
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AT THE FARMERS’ CLUB 


' self-cleaning slats. Experience at Millmoor Farm favours concrete rather 


than timber, with 13-inch gaps for adult stock. Design of the supporting 
structure depends on how the muck is removed. Where the site permits, a 
high-level floor that allows a full winter’s accumulation to be removed by 
tractor and fore-loader has much to recommend it. Disposal in liquid form 
usually requires flushing to empty the chamber under the slats. 

Costs per head of cattle at Millmoor (1958-59) were £12 10s. for elm 
slats on brick supports, and £18 1s. for high-level pre-stressed concrete 
slats on supports and a floor of concrete. Saving in straw has been estimated 
at £5 a week, and at Millmoor, for 163 cattle, labour saving was £250 a year. 
The animals are clean, quiet and thrifty, and the system lends itself to 


' mechanized feeding and cleaning out, but good management is necessary to 


prevent damaged teats and legs. 

Mr. Buckler suggested that further investigation is required into design 
details, management and cow comfort, and methods of manure handling. 
The combination of slats with deep litter also merits attention. “I am sure 
these floors have a future, but these investigations are essential to their 
success.” Slatted floors will again be demonstrated at this year’s Royal Show. 

For pigs, both deep litter and slatted floors can be very successful. Rein- 
forced concrete or metal slats, half-an-inch to an inch apart, are preferable to 
wood, which wears too fast and gets wet. The manure may be flushed out or 
simply drawn off by the spreader. Fully slatted wire mesh floors can be used, 
or a slatted dung area screened from a solid floor for feeding and sleeping. 
A fattening house at Millmoor, built in 1960 from reinforced concrete slats 
over a concrete chamber 27 inches deep, cost £7 10s. per pig, allowing each 
animal 5 sq. feet. 

For sheep, wooden slats 1-2 inches wide with 4~-3-inch gaps, supported 
every 2 feet, are satisfactory if installed in a draught-free but airy building. 
They offer great possibilities for winter housing of ewe lambs, for the lambing 
shed, and perhaps for other purposes such as producing “broiler lambs”. 

Mr. Buckler concluded with a plea for a Farm Buildings Research Institute. 
In its absence, he said, we must continue to rely largely on private enterprise 


+ and the pioneer farmer to do work that should be carried out by a research 


station, as it is in Norway, Sweden, and elsewhere on the Continent. 
SYLVIA LAVERTON 





*% NEXT MONTH & 


Some articles of outstanding interest 


CAPITAL IN AGRICULTURE by V. H. Beynon 
LABOUR FOR CASH CROPS 1930-1970 by J. S. Nix 


QUALITY IN TOMATOES by R. Gardner 





CROP VARIETIES AND THEIR ASSESSMENT by C. S. Elliott and F. R. Horne | 
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Agricultural Chemicals Approval Scheme : 


Additions to the 1961 List of Approved Products 


THE following additional products have been approved under the Agricultural 
Chemicals Approval Scheme since the first List of Approved Products was | 


published on Ist February 1961. 


INSECTICIDES 
ALDRIN EMULSIONS AND MISCIBLE LIQUIDS 
Profarma Aldrin 30 per cent—Profarma Ltd. 


AZINPHOS-METHYL EMULSIONS AND MISCIBLE LIQUIDS 
Gusathion—Baywood Chemicals Ltd. 
Gusathion—Plant Protection Limited. 


GAMMA-BHC (LINDANE) EMULSION AND MISCIBLE LIQUIDS 
*““Gammalin” 20—Plant Protection Ltd. 


DDT EMULSIONS AND MISCIBLE LIQUIDS 
Atlas DDT 25 per cent Emulsifiable Concentrate—Atlas Preservative Co. Ltd. 
DDT Concentrate M & B—May & Baker Ltd. 


DDT-GAMMA-BHC (LINDANE) EMULSIONS AND MISCIBLE LIQUIDS 
BHC/DDT Concentrate M & B—May & Baker Ltd. 
Liquid ““Gammalin” Plus—Plant Protection Ltd. 
Sybol—Plant Protection Ltd. 


FUNGICIDES 
COPPER/MANEB WETTABLE POWDERS 
New Blitane—Fisons Pest Control] Ltd. 


MANEB WETTABLE POWDERS 
Bugges Maneb 65 per cent Wettable Powder—Bugge’s Insecticides Ltd. 


HERBICIDES 
2, 4-DB SODIUM SALT SPRAYS 


Vigon-4B—Vitax Ltd. 


DALAPON—SODIUM SALT SPRAYS 
Shell Dalapon—Shell Chemical Co. Ltd. 


DINOSEB (DNBP) AMINE SALT SPRAYS 
Profarma DNBP (Amine)—Profarma Ltd. 


DNOC HERBICIDE SPRAYS 
Longmate’s 50 per cent Dinitro-Ortho-Cresol Paste—E.C. Longmate Ltd. 
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THE MINISTRY’S PUBLICATIONS 


Since the list published in the April 1961 number of AGRICULTURE (p. 44), 
the following publications have been issued. 


MAJOR PUBLICATIONS 


Copies are obtainable from Government Bookshops (addresses on p. 114) or through any 
bookseller at the price quoted. 


BULLETINS 
No. 37. Silage (8th Edition) 3s. 6d. (by post 3s. 11d.) 


Can be regarded as a progress report on the making of better silage, particularly 
from grass, at lower cost. Includes sections on silage and the farming system, 
mechanized methods of collection and distribution, making and feeding silage. 


OTHER PUBLICATIONS 
A.B.C. of Preserving (Revised) 1s. 6d. (by post 1s. 10d.) 
Fatstock Guarantee Scheme 1961-62 (New) 2s. 6d. (by post 2s. 10d.) 


Report on the Animal Health Services in Great Britain 1959 6s. Od. (by post 
6s. 6d.) 

Report of the Proceedings under the Diseases of Animals Act 1950, for the year 
1960 (New) 6d. (by post 8d.) 

Some Problems of Horticultural Co-operative Marketing in England and Wales. 
Report of a Departmental Working Party. Economic Series No. 52 (New) 
1s. 9d. (by post 2s. 1d.) 

Co-operative Farms and Smallholdings with Centralised Services in Wales. 
Report and Accounts for 1959-60 (New) 2s. 6d. (by post 2s. 8d.) 


LEAFLETS 


Up to six single copies of Advisory Leaflets may be obtained free on application to the Ministry 
(Publications), Ruskin Avenue, Kew, Richmond, Surrey. Copies beyond this limit must be 
purchased from Government Bookshops, price 3d. each (by post 5d.) 


ADVISORY LEAFLETS 
No. 489. Control of Mites in Stored Commodities (New) 
No. 495. Cream (New) 
No. 497. Sowing Grass Seeds (New) 


In Brief 


GRANTS TO FARMERS’ MACHINERY SYNDICATES 


The announcement of the results of the 1961 Annual Review referred to a new 
scheme of grants to encourage farmers’ machinery syndicates. These will cover 
One-third of the approved costs of constructing or converting buildings for use 
exclusively by syndicates for drying, cleaning and/or storage of the members’ 
grain, or storage of syndicate-owned mobile machinery. The buildings may be 
either of general-purpose type, or specialized for grain drying and storage. 

Necessary anciliary works will be included, but not the costs of land or of 
machinery. Grants will be payable on actual costs or standard costs or a com- 
bination of the two. 
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IN BRIEF 


Applicants will need to satisfy the Minister, who has complete discretion in the 
matter, that they are bona fide farmers’ machinery syndicates, and for this purpose 
will need to produce appropriate documents. They will also have to show that the 
purpose, design, cost and siting of the building are reasonable in relation to the 


type and scale of farming carried on by members, and the positions of members’ 


farms. 

Normally an application will be made by a syndicate, but it may be made also 
by a landlord who is erecting or converting a building on land let to tenants and 
other local farmers as a syndicate, on a lease lasting at least twenty years. In any 
event the syndicate must, for the sake of continuity, hold either the freehold of the 
land or a lease of at least that length. 

No work will be eligible for grant if it is begun before written approval of the 
proposals has been given. 

The cost of this scheme in the United Kingdom is estimated at £250,000 over 
seven years. The Agricultural Departments in Scotland and Northern Ireland will 
in due course be announcing their own arrangements. 

Enquiries should be addressed to the Divisional Executive Officer. Farmers are 
advised to consult the Ministry at an early stage in any negotiations that envisage 
securing a grant under this scheme. 

Grants will be paid in instalments; half on completion of the work and the balance 
over five years. 

Farmers considering setting up new syndicates may obtain advice from the 
Agricultural Central Co-operative Association, Agriculture House, Knightsbridge, 
S.W.1., or from the Welsh Agricultural Organization Society, Brynawel, (P.O. 
Box No. 8), Aberystwyth. 


CHANGES IN THE POISONOUS SUBSTANCES REGULATIONS 


Four new chemicals—ethion, mecarbam, phenkapton, and ‘*Thiodan”—have been 
added to the Regulations for the protection of workers who use poisonous 
substances in agriculture. 

This means that farm workers handling these chemicals must now by law observe 
certain precautions. These include the wearing of protective clothing appropriate 
to the chemical being used and the operation being performed. 

In addition, the stringency of the precautions required when handling the 
chemical azinphos-methyl (trade name “‘Gusathion”’) has been reduced in the light 
of fresh data which have shown the precautions previously required to be unnecess- 
arily strict. 

An explanatory leaflet, The Safe Use of Poisonous Chemicals on the Farm (Leaflet 
APS/1), includes a summary of the provisions of the Agriculture (Poisonous 
Substances) Regulations 1956-61, and is available free from the Ministry (Publica- 
tions), Ruskin Avenue, Kew, Richmond, Surrey, and from the Department of 
Agriculture and Fisheries for Scotland, Government Buildings, Broomhouse Drive, 
Edinburgh 11. A supplement to the leaflet, which will include the changes. in the 
Regulations mentioned above, will be available shortly. 

Before a new toxic chemical is marketed, its use is considered by the Advisory 
Committee on Poisonous Substances used in Agriculture and Food Storage, 
in consultation with the appropriate Departments. If necessary, the Committee 
recommends that the chemical should be brought within the statutory Regulations 
for the protection of workers, as in this case. Detailed precautions are also drawn 
up for the protection of consumers of treated crops, livestock, bees and wild life. 


BEE RESEARCH HANDBOOK 1961 


The Bee Research Association was founded in 1949 as a group of scientists and 
beekeepers in Britain interested in the honeybee as a social insect, as a producer 
of honey and beeswax and as a pollinator of fruit and seed crops. With limited 
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IN BRIEF 


financial resources and no official backing, it boldly took over the monthly journal 
Bee World, then in danger of ceasing publication, and recruited a panel of volunteers 
to compile a monthly supplement of abstracts of important papers on beekeeping 
and related subjects from a wide variety of journals published in English and other 
Janguages. 

The high standard set and maintained by Bee World and its associated Agricultural 
Abstracts soon attracted international recognition. This was enhanced by the 
introduction of a loan service from the growing, and now uniquely comprehensive, 
collection of books, reprints, translations, films and photographs built up under 
the enterprising leadership of the Association’s Director, Dr. Eva Crane. Members 
and institutional subscribers are now drawn from a total of 76 countries. There are 
European, American and African Committees of the Association, and branch 
lending libraries in Canada, for North and South America, and in Tanganyika, for 
the needs of African countries. 

Official support for the Association’s work came in 1956 with an annual grant 


' from the Development Commission. In 1960 the work was recognized by a sub- 


vention from the Commonwealth Agricultural Bureaux. Other bodies in Britain 
and America give approval and support, but the services provided are still largely 
maintained by voluntary effort on an international basis. Vigorous efforts are now 
being made to establish an Endowment Fund to secure an income adequate for the 
present and future needs of the Association. 

The 1961 B.R.A. Handbook describes the constitution and operation of the 
Association, lists the manifold facilities it provides for members and looks forward 
to future developments. It is an inspiring account of achievement and progress 
accomplished by a combination of enthusiastic voluntary work with well-earned 


Official encouragement. 
P. S. Milne 


HAYLAGE—THE BULK FOOD OF THE FUTURE? 


“The ‘Automated Fruit Jar’ may be the answer to most of the conservation problems 
in this country in the future.” 

This was how Mr. F. Semrau, of A. O. Smith, Inc., Milwaukee, described the 
American glass-lined silo store to a meeting of the Salisbury and District Agri- 
cultural Club to which other Wiltshire farmers were invited. 

The 200 ton, £5,000 silo is constructed of concentric glass-lined steel sheets in 
such a way that the diameter of the silo at the bottom is slightly greater than at the 
top. Material conserved then falls easily on to the mechanical bottom unloading 
device. The store is airtight. Expansion and contraction of the air trapped inside, 
due to any rise or fall of the temperature outside, is counteracted by plastic breather 
bags installed in the roof of the silo with outlets to the atmosphere. Chopped forage 
or cereals are blown into the top of the silo. Any oxygen present is quickly used up 
by the plant material, leaving an atmosphere in the silo consisting of inert nitrogen 
and carbon dioxide. An anerobic fermentation takes place, lactic and some acetic 
acid being produced, thus preserving the material stored. 

Grain with a moisture content of 25 per cent and above can be stored safely. 
Some fermentation takes place, the resultant cereal being very suitable for feeding 
to stock. The expensive process of drying feed grain is eliminated. 

Haylage is grass or other green material having a moisture content of from 


24 hours. No bleaching or leaching of the material need take place, and no leaves 


_ are lost. 


The resultant haylage is suitable for feeding to all classes of ruminants, and it has 
the advantage that they can easily take in their necessary dry matter requirement. 
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IN BRIEF 


The unloading of the silo is automatic. The material can be augered to suitabk 
feed troughs, which cuts the time spent feeding animals to a minimum. 


This method of conservation, although not new, has several other advantage; 


Losses in storage are only of the order of 5 per cent against losses of up to 30 pep 
cent which can be incurred when forage crops are stored traditionally. The stor) 
can be filled two or three times a year if the product can be used throughout the 
season. Crops can be preserved at their most nutritious stage of growth. 


Mr. Semrau suggested that haylage should be fed during the spring months!) 


rather than giving animals the more watery young grasses. These, he said, should tk 
cut, wilted and stored for future use. 

Experimental evidence in America points to better conversions of haylage byj 
animals than traditional silage and hay. Although the capital outlay required for} 
the store and machinery is large, there is no doubt that this method of conservation} 
can be applied in this country to advantage under certain farming conditions. 


D. E. Y. Morris 


FEEDING SKIM MILK TO PIGS 


Mr. D. L. Pope, of the Milk Marketing Board, makes a plea in the May issue off 
Pig Farming for simple equipment when feeding skim milk and whey to pigs, 
He points out that “both skim milk and whey contain solids which undergo change 
with age, leading to the production of lactic acid and separation of the solids intoy 
lumps of curd. Lactic acid attacks zinc galvanizing and concrete, so storage tanks) 
made of these materials should be treated with bitumastic paint or some other 
anti-corrosion compound. Containers made of black steel or iron, together with 
wooden ones, are most satisfactory and give years of good service. 

“Curd formation in sour milk makes it difficult to pipe supplies (unless this is 
done through large-bore pipes under pressure), and sour skim feeding should only 
be undertaken where supplies can be taken direct from the storage tank to the pigs. 

“The addition of one gallon of formalin to each 1,000 gallons of skim mik 
overcomes both the above difficulties, and keeps the skim sweet and liquid for up 
to 14 days in normal weather conditions (add two gallons per 1,000 gallons in very 


hot weather). It is essential that the formalin be added as soon as possible after 


separation and before any souring has taken place. 

“The preservation of skim in this way has no effect on its nutritional value} 
and over 60 per cent of all the skim used on farms in England and Wales is nowy 
formalin-treated. At one time it was feared that formalin-treated skim might not? 
be suitable for feeding to breeding stock. But practical experience, extending over) ‘ 
four years, of doing this has shown no ill-effects. 

*‘Where skim or whey is being piped, polythene pipes should be used, preferabh : 
not less than 1-inch diameter on the main line and # inch on the branches. Drinking> 
bowls should be of the low-pressure type with a ball-cock or gravity feed; spring § 
tongue cattle bowls are not suitable for use with skim or whey. 

“Curved bib taps of the washer type are far too easily blocked by the solids i in} 
milk products and should be avoided. Use a straight-through valve which can ep 
opened and closed by a 90 degree movement. Blockages, if they occur, in this type off 
valve are easily cleared by prodding with a piece of wire. i 

*‘Whey is normally fed ad lib., and strong fattening pigs will often drink up to four!” 
gallons daily. This results in large quantities of urine, and piggery floors should havey” 
a good fall so that they remain reasonably dry. It is also a good idea to provide a) 
raised bed of sleepers, as straw bedding can become sodden and cold. 

“If suckling pigs are being given skim in the creep, a high standard of hygient! 
is essential. The troughs should be cleaned daily, as any build-up of infection at thi 
stage of a pig’s life can have serious results.” 
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Book Reviews 


Farm Animals. (3rd Edition.) Sir JOHN 
HAMMOND. Edward Arnold. 28s. 


In the near decade since this well-known 
and most useful book was last revised, con- 
' siderable development has taken place in 
virtually every aspect of animal production. 
Furthermore, these challenging times add 
+ even more importance to the need for 
greater physiological efficiency in our 
- farm animals. By this means lower unit 
cost of output may be achieved, through 
better understanding of their physiology, 
and by improving their genetic potential. 
Recent developments in both these spheres 
have been incorporated in this edition, 
bringing it up to date as a fund of valuable 
information, and a fruitful source of further 
reference. 

Part I, dealing with fertility and growth 
in farm animals and poultry, is funda- 
mental, and required less revision. The 


The special problems in applying these 
findings are discussed in the final section, 
where it is shown how physical measure- 
ments and standards—as for example in 
beef and pig carcasses—may be used with 
benefit by breeders; and how “nicking” 
lines of poultry may be bred, leading to a 
uniform high level of egg production. But 
why must Manningford Faith Jan Graceful 
go nameless, and her records not be 
completed ? 

No one seriously interested in under- 
standing and improving livestock should 
be without this edition of Farm Animals. 
Illustrations and diagrams are carefully 
chosen and placed in the text, although 
developments have made some of them 
less apposite. Very complete references are 
given with each chapter, and the author 
and subject indexes at the end are full and 
reliable. 

D.W.B. 


this is), induction of multiple births in cattle and 
1 only _ sheep, out-of-season lambing and egg 
pigs transplanting, are discussed; as are develop- 
mike ments” which have taken place in the pict in Relation to Reproduction and the 
collection, use and storage of semen, Viability of the Young. (Part III). Pigs. 
eh especially in cattle and pigs. New facts on D..L. Duncan and G. A Lenos 
1 Vel! ~wool growth and inheritance are presented. Teslenient Siteneesiedtinn Ste: 26 Comm 
after) The effect of light on follicle stimulation, monwealth Bureau of Animal Nutrition. 
| through its action on the anterior pituitary 20s. 

value,}’ gland, is further examined in sheep, and in 
snow) poultry, where it directly affects egg In every field of human endeavour it is at 
t not}, Production. Surprisingly, no reference is times helpful to survey past achievements 
over), made to the work at Reading which and summarize the present state of know- 


q indicates how this information can be used ledge. Great effort usually goes into the 


in rearing poultry. 

Part II, dealing with the practical 
problems of inheritance in breeding farm 
animals, incorporates the many recent 
findings which are becoming standard parts 
of the techniques of selection and breeding. 
Reference is made to blood grouping in 
domestic animals and how it may be used 
to prevent error in pedigrees; and further, 
how the typing of blood plasma proteins 
can lead to selection for high milk yield 
potential. The chapter on evolution and 
selection contains discussions on breeding 
for heat tolerance in cattle, maternal 
influence on size of calf, sire performance 
and progeny tests in all species (with 
particular reference to dairy cattle) and 
how the information gained from them 
may be used profitably. 


preparation of such surveys, and critical 
disclosure of the shortcomings of past 
work often stimulates new work intended 
to fill the gaps. Drs. Duncan and Lodge 
have provided a very helpful survey on an 
extremely difficult subject; the amount of 
sound scientific information on the nutri- 
tion of sows and boars is so small that one 
approaches with great expectation a 100- 
page survey on the subject. I am afraid that 
reading the hundred pages may lead to 
disappointment—in fact I suspect that the 
authors of the survey were themselves 
disappointed with the picture emerging 
from their thorough work. Most of the 
material presented was based on rather 
unsatisfactory evidence, and the meagreness 
of original data is well illustrated by, for 
example, the chapter on physiology. The 
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last British contribution mentioned here 
was published in 1929, and in fact the only 
recent work worth mentioning is that of 
Lenkeit and his co-workers in Germany. 
Throughout the survey the authors quite 
rightly criticize or imply criticism of some 
of the data to which they felt compelled to 
refer, but they do it discreetly, and obviously 
only to protect the reader from drawing 
unwarranted conclusions. 

I am doubtful of the value of some of the 
tables. For example, is there any point in 
quoting data more than thirty years old on 
birth weight in different breeds of pigs 
(Table 11). It is even less acceptable when 
the birth weight of Large White pigs is 
based on a Roumanian publication of 1935. 

I appreciate the attitude stressed in the 
introduction that “no attempt has been 
made to deal exhaustively with everything 
that has been published on the subject’’, 
but am rather surprised that some of the 
more recent material has been omitted. A 
minor criticism is that the authors are not 
consistent in the usage of lb and kg as 
units of weight, or ml and cc for volume. 

The book is very well produced, having a 
useful subject index and full bibliographical 
references with titles to three hundred 
papers. It will be welcomed by research 
workers in the field, and will bring home to 
them the inadequacy of our existing 
knowledge about the nutrition of the 
breeding stock. 

R.B. 


Forest Tools and Instruments. E. R. 
HuGGarp and T. H. Owen. A. and C. 
Black. 18s. 


This is a companion volume to the same 
authors’ Forest Machinery, and it describes 
in simple terms the hand tools and scientific 
instruments that the average supervisory 
forester or forest officer is likely to need in 
his daily work, whether in Britain or 
overseas. There are forty-four illustrations 
showing about a hundred different items, 
and a list of addresses of manufacturers 
from whom the devices can be obtained. 
Fifty years have elapsed since the great 
Professor Sir William Schlich produced a 
comparable review in his massive Manual 
of Forestry; this new book completely 
supersedes that effort, and gives a fair 
showing to the main British makers of 
tools and appliances whose modern devices 
lead the world. 

Foresters use hand tools for most of the 
work of fencing, planting and weeding 
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young trees, and for felling older ones. For 
hauling out the resulting logs they mus 
have ropes and tackle, fixed by hand, to 
serve their haulage animals or machines, 
Most of this equipment is described in two 
chapters that could well have been longer, 
but there are a few serious omissions, 
Nothing is said about forest nursery tools, 
such as the well-known and widely used 
lining-out board, nor about seed collection 
equipment such as safety lines or scrambling 
nets for tree-climbing. Again, though there 
is a reference to “horse-power’’, nothing is 


said about the sturdy horses that have } 
become a major means of extracting young | 
from our modern forests— 
usually beating the tractor on costs. A p> 


thinnings 


paragraph or two on harness for timber 


hauling would not have been out of place. F 
Foresters require scientific instruments } 
to measure their land and the volume of 


their growing trees, and also to plot the 


results accurately on maps and diagrams. | 


They also need to assess weather conditions 
and judge the humidity of the air, which 
has a vital bearing on fire hazard. A useful 
range of equipment is described, but no 
clue is given as to relative costs; some items 
should be in every forester’s knapsack, 
others may well strain the budget of a 
research station, and the reader should be 
told which fall into the necessarily expensive 
class. Under surveying instruments, nothing 
is said about basing surveys on available 
published maps, such as those of our 
Ordnance Survey; while that handy gadget, 
the celluloid acre grid, has somehow been 
overlooked. 

But the book’s only serious drawback is 
that it is too short; it deserves to become a 
standard work and to be expanded sub- 
stantially in later editions. 

H.L.E. 


Plant Viruses. (3rd Edition.) KENNETH M. 
SMITH. Methuen. 16s. 6d. 


In the twelve years since the second 
edition of this book appeared, such ad- 
vances in the subject have been made that, 
apart from a few introductory pages, the 


book has been entirely rewritten and the new F 


edition is more than twice the-size of its 
predecessor. 


It consists of two sections, the first | 
describing the symptoms produced by | 
viruses in plants, the means by which § 


viruses spread from plant to plant, their 


effect on the metabolism of the host, and [ 
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their appearance as seen in electron 
micrographs. The second part deals with 
techniques, such as methods of plant 
inoculation, serology and virus purification, 
used in the study of plant viruses and virus 
diseases, and with methods of disease 
control. 

The first (or theoretical) part in par- 
ticular is packed with facts, and the student 
without previous experience in the subject 
will find it heavy going. It is unlikely to 
inspire a beginner, but it will be a useful 
source book for those seeking an up-to- 
date statement of the position in this field. 
The second section brings together informa- 
tion, both from the literature and from the 
author’s experience, that is not otherwise 
easily accessible. It should be of especial 
value to those with some knowledge 
who have to carry out unfamiliar tests 
either to identify virus diseases or to 
select healthy plants for propagation. 
University teachers in search of practical 
experiments in plant virology will find 
inspiration here too. 

The book is well written, illustrated, and 
produced but, in the first section, a more 
critical sieving of the wheat from the chaff 
by an author of Dr. Smith’s standing would 
have been welcome. Each chapter includes 
a useful list of references to original work 
so that the reader already has easy access to 
detail if he wants it. There is an index. 

EW: 


An Investigation into Methods of Combine 
Harvesting and Storage of Grain. 


The coming of the combine harvester 
and the development of the drying and 
storage equipment which it made necessary 
have produced a considerable research and 
advisory literature. This literature, however, 
has not so far included a factual assessment 
of the comparative costs of the best 
methods of harvesting and storage. To fill 
this gap, Messrs. Chisholm, Fox and 
Garner Ltd. and the West of England Sack 
Contractors Ltd. commissioned such a 
study from a firm of agricultural consult- 
ants, Messrs. Gordon Lugg, Laurence 
Gould and Co., who have now issued their 
report. 

The investigation covered various 
methods of harvesting, handling and storing 
grain and their different work-contents and 
costs. Its conclusions are based on highly 
detailed studies made with the help of 


work study techniques on twenty farms in 
nine English counties. The evidence thus 
collected shows that, up to the point where 
the grain reaches the store, harvesting is 
likely to be cheaper by bulk methods than 
by those involving sacks. When an efficient 
sackhandling technique is used, however, 
the extra cost does not exceed 3s. 6d. an 
acre. Once the grain is in store, the balance 
of financial advantage changes progressively 
in favour of sack systems as bulk storage 
costs increase. Thus, when the capital costs 
of bulk storage are £4 a ton, this method is 
cheaper than the sack system provided that 
storage is for eight weeks or more; when 
the capital costs of bulk storage are £10 a 
ton, sack systems are cheaper unless the 
grain is to be stored for twenty weeks or 
more; and when bulk storage costs £16 a 
ton sack systems are cheaper whatever the 
storage period. 

More generally, it was found that wages 
were only a small part of the costs of 
the harvesting process, machinery and 
its maintenance being by far the greatest 
single item of expenditure. The con- 
clusions of this report end with a reference 
to the value of a mechanical sack-lifter, 
which reduced the lifting, loading and 
stacking charges by about 3s. an acre. 
But the authors appreciate that their terms 
of reference only allow them to assess 
certain of the evidences and arguments that 
affect the choice of harvesting methods and 
they accordingly list a dozen other factors 
that the farmer should consider when he 
makes his decisions. 

Free copies of this report, may be 
obtained from “Lugg Report”, 23 St. 
Thomas Street, London S.E.1. 

N.H. 


New Housing for Dairy Cows in the East 
Midlands: A Technical and Economic 
Survey. School of Agriculture, Notting- 
ham University. 10s. 6d. 


This book is a new approach to farm 
buildings problems. It is a critical examina- 
tion of actual projects from the economic 
and the technical angle. The layout of the 
material is excellent, the reader is led 
easily and smoothly along the road of 
knowledge, and on the way the authors 
point out the important things which he 
should observe to guide him in the future. 
The costs of using capital are often over- 
looked, and early on the journey the 
reader is confronted with the warning sign 
that profitable investment must yield an 
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income which exceeds the costs of employ- 
ing the capital. This is a simple truth so 
often ignored, and recalled only when the 
owner ruefully reflects on any uneconomic 
venture, 

The survey records that farmers reported 
432 defects in 238 new buildings. Properly 
qualified advisers were employed in only 
about one-third of the cases, a smaller 
proportion than in any other type of 
building work, and the authors think their 
employment on a larger scale might have 
saved money. 

The effect of planning and design 
decisions is reflected in the costs of the 
buildings examined. For example, the 
costs quoted for yard-and-parlour systems 
range from I 1s. 9d. to 35s. 10d. per sq. foot 
of the total covered area. The work also 
shows that it is unwise to assume that there 
is any spectacular saving by farmers doing 
their own building work. 

The buildings were only utilized to 
three-quarters of their capacity on average, 
and one reason was the uncertain prospect 
for milk production at the time of the 
survey. Farmers made plans to increase 
their milk output and embarked on building 
projects when milk production was highly 
profitable, only to find the economic climate 
had changed to their disadvantage by the 
time the work was finished. 

The comments on the appearance of 
farm buildings are disturbing. It is suggested 
that appearance is a marginal characteristic 
of no cash value and often at odds with the 
concept of maximum profitability, and 
that except where full-time agents and 
managers are employed the industry 
attaches little importance to it. 








The book records individual case studigg” 
is well illustrated with photographs, plaj 
and drawings, gives methods of asseggir 
the efficiency of building layout, and shoy 
be in great demand. Owners, farmers and 
land agents will profit by a careful study of 
it, and the application of the lessons if 
teaches. Students particularly will find the 
book of advantage and they can , 
afford to be without it. To learn from one’s _ 
mistakes denotes wisdom, to learn from the 
mistakes of others brings profit, and the 
authors provide an opportunity to profit 
for no more cost than the price of the book: 
To all who have an interest in agricultural 


buildings this work can be strongly 
recommended, | 
CR. ot onl 
le pig’ 
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Pig foods evolved at Barhill! 





R. ot only a new range of foods, specially designed for each stage of 
ie pig's growth and for varying systems of feeding, but also a NEW 
LAN to increase the profit from your pigs. 

| We call it the S3P Plan (‘Silcocks Profitable 

Pig Production Plan') and it will certainly 

make big news in 1961. 

There's money to be made from pigs if you 

work the S3P Plan. Ask your local Silcock 


Agent right away for full details, or write 





direct to us. 
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PIG BREEDERS NUTS | More Weaners! 
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A practical handbook for the modern sheep farmer dealing 
in detail with the management of lowland, hill and mountain 
flocks and including chapters on breeding, marketing, 
nutrition, and equipment. Illustrated with photographs of 
leading British breeds. (No. 166) 6s. (post 6d.) 


Planning Farm Work 
by F. G. Sturrock 


The author of this manual has for many years made a 
special study of farm labour use. The emphasis throughout 
is on improved methods which can be adopted without 
elaborate investigation or heavy capital expenditure and 
he shows how farmers large and small can profit both from 
work study experience already obtained and by applying 
work study principles to their own enterprises. Illustrated. 
(No. 172) 7s. (post 7d.) 


Bulk Storage of Potatoes in 
Buildings 

Independence of weather conditions during grading is the 
most obvious advantage of indoor storage, but there are 
many more equally important. All these are dealt with in 
this handbook, which also contains sections on siting, 
design, insulation, ventilation, and electrical installation of 


buildings for winter storage of this perishable food crop. 
Illustrated. (No. 173) 3s. 6d. (post 4d.) 
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Tree and 
Frult Crops 


Growth, yield and 
keeping quality may be 
seriously affected by 
boron deficiency. 
Under these 
conditions great 
improvements have 
followed the addition 
of boron to coffee, 
citrus, grapes, apples 
and hops, and even 

| forest trees may 

| benefit. 


Boron is essential for 
satisfactory growth in all 
crops, especially where the 
soil is low in this element 

or deficiency has been 
induced by cverliming. 
When these conditions occur 
the application of borax 

or a boronated fertiliser, 

or foliar spraying, restores 
the boron balance, resulting 
in improved yield, 

quality and appearance 

at little extra cost. 
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Boron deficiency is 
common in brassicae, 
beet, celery and many 
other vegetable crops 
and its correction by 
boron application 
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